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Use A Typewriter? 



As a user of typewriter and office supplies, you have never before had the privilege 
of buying direct from manufacturer, Now^ the makers of Kodye quality products 
are selling direct at prices enjoyed by large industrial users. 

The Kodye "Get Acquainted*' Kit t$l,00) consists ofi 

25-^heets (8^4 x 11) fine Kodye Carbon Paper 
SO— sheets (8J4 x 11) Snow White Second Sheets 
2 — (2 oz*) bottles Kodye Blae-Black Fountain Pen and Writing Fluid 
1 ^( 1 ^ Qz,) bottle Mucilage, with rubber spreader 
1 — (2 oz.) tube Paste, with rubber spreader and key 
1 — (1 oz.) box Crepe Rubber Bands 
1 — box lOD Gem Paper Clips 

^ — VA inch) Typewriter Ribbon, 12 yds. long, for any machine 

(When ordering be sure to Rive name and model njmber of maelt ine J 
CHECK THIS ASSORTMENT AGAINST RETAIL PRICES AND ASSURE 
YOURSELF OF BETTER THAN DOUBLE VALUE. 

Don*t bother how wc dp — just cut out the coupon and mail to us with a dollar bill. Wc 
guarantee to refund your money, on return of KIT, if you don’t agree you have received the 
greatest bargain you ever bought in this line of merchandisE. 

A price li^t on the individual items represented in the 

KODYE DOLLAR LINE 

will be found in each KIT, We prepay postage to any point in the U, S., south of Canada 
and north of Mexico. 

THE RANDALL COMPANY 

5000 SPRING GROVE AVENUE (FOUNDED issaj 
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The Randall Cinclnratl, Ohia, 

Office Supplier Diviiiem. Depi. A. 

1 enclsae PIc^qc m«il p-ai.tpdld, Kit tc 
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TYPEWRITER RIBBONSj 
WRITING FLUIDS, 

CARBON PAPER 
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Sav«} up (D Thilty f^cr Cent On Gas. 
Prtii'ictet Faster Pick-Up— More Pcwcf'" 
Greater Mileage and Smoocher Running. 
GET FKEE INFORMATION 



AT LA5TI AutonwCivc rafiinmi have Kiiaihed down llic tMrrien 
Id ptYfected coinbui&'an! new VACU^MATTC lalwfl. fhe witI 
of ^neater poirerl With almoft nugieal action, ihu aouainB tnvn-' 
pun (nften(l)< puta DC*' life and pep hi any mutnr. It adda mn«Age EO 
rvrry gaUun of cnoiine . * . produen iplit-ircDnd pick-up, KOBtivc 
acccInwlDr mponac, £reatrr ipc«d and fmootber running 

New- jC^fomofr^- Nothliig like Itt 

The aelf^neiier^feur whni bcakee— knee action — strramliaing . < . 
and now VACU^MATIC! The geeateiE Dsoanr improrvnneni oC iwcrnl 
Veoeal With it, eo^kieen have achieved a practical meani ol 
bahtnehtg air and gasoline autooulieally for all ipcedi* 
VaeU'fnaiic if e/if^refe. j/iJgrenfi It ia AUTOMATIC and alliHn 
the inuto* to ‘'berathe'" at ih# c orr e c t ume^ ofteniiig and ckwng 
automatically « requiEvd. No idling troMbln— no carburrlnr adjus- 
nunbf necruary. Just put it on axid forget fll Sharply CuU fuel 
wactH, uvea doUan in eotti, reduen cuboti and givia your 
rngiflc new pep, greater power and longer life. 

Fits All Cars 

VACU-MATTC ta conitructed of lix pacUt 
aaormbled and welded into ooc unit* correctly 
adjuned and aeofotf of fhrfgetittr - Nothing 
to regulate. Any motoritf can attach VACU+ 
MATIC in ten miautea. Oace in, it| only 
mn^drr is ih* eurge of inaani power end 
speed tl give* lo the motor and the eavisgs 
it affonfs yiwr pochrtbook. 

The VACUeMJnC Co., Waswatoia. WPl 



4g*fffs ofld 
Soisimts 

ir rau sf* late^ 
p*|rd In aorhln* 
unttpual |ie«ttlB, 
cheek c«iip*B. 
■txcInvtTr iarri' 
lorin ■re> now 
Ikrin* era^trd. 



Gaaranteed Gas Savings 

The VACU-MATIC provift ?t*elf on ev*^ car. It u guaranteed 
to jpve worth-while gas aavingi, quicker pfck-Up, and moce power 
or il costa you nothing. "On m test I jtiiiniied >d average of 4 miln 
on a gallon," wriKi Ate* Wertr. ‘^Vacu-trunic U lb* hut I haV* 
ever tried." Clarence Rutxin — have tried the Vtcu-maric on 
aevvral lesU nd find that F get bcfwcen 3 and 6 mile* p«r ga>OoB 
increase, have more mileage, hate gnater piikup.** 

Frc« Details 

Learn about thti ttmaAabI* dev£c* that wo giCiHly affertj th* 
entire performance of your fft«oe+ Loam why your cat tl co^Bg 
you extra money to opeme wiiSotir VAOJ-MATlC. Sec why 
your VACU-MATIC equipped car will leap away from teaflic 
without ipulter or heritatiim. Discover a new driving ihHlI and 
enjoy tiv «vingt> Get the facta! Writ* lodayl 
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IF THE 

Many times each day you reach for the 
telephone on your desk at the office or 
in its familiar spot at home. It is an old 
and trusted friend# You scarcely give a 
thought to what it means to a busy day. 
Yet suppose the telephone were not 
there I Suppose— for a week — or a month 
—you could not call anybody by tele- 
phone cmd nobody could coll youl The 
whole machinery of business and the 
home would be thrown out of gear. 




WERE NOT THERE! 

Orders would be lost— efficiency and 
profits reduced. You would be out of 
touch with the world about you. 

America needs quicks reliablei efficient 
telephone service to get things done in 
the brisk, up-to-the-minute American 
manner. And it enjoys the best service 
in the world. 

Greater progress has been made in this 
country because of the Bell System's one 
policy, one system and universal service. 




America leads in telephone service. In relation to population, there are six times os many 
telephones in Ihie countxy os in Europe and the telephone is used nine time$ as much. 

BELL TELEPHONE SYSTEM 

wHHn// to nicitffon 



Popular Meckanics Magazine 

H. H. WINDSOR, FounJer ‘ H. H- WINDSOR, Jf., EdUar W Publiihflr 



February, 19U5 



Vol, 63, No. 2 



sp ecial Features 



The Next War m the Air. l§2 

The Mysteries of Ice and Snow. . . 178 
**Props” of the Radio Drama . . . 184 

Have You a Master Memory?, 195 

Looking Ahead with “Boss Ket” 202 

The Future of Speed . , 212 

IlLe_Lales^Jn_lACQmo tives 219 

Secrets of More Miles per Gallon 222 
Cheating Death for a Living . . 226 

Neighbors of the Air . , . . , . 232 

Winter Driving Comforts 242 

Uncle Sam — Inventor . . 248 

4 Continu^dl pn neKt paEe)l 



'Round-the-World Air Service 

\ VIATION’S fondest dream — air service around the 
world — is rapidly coming true. For a the 

Graf Zeppelin has been making regular trips between 
Europe and South America, the forerunner of a simi- 
lar service between Germany and the United Stales, 
Now a group of huge flying boats is being built to ply 
between California and China^ there to connect wnth 
European continental air lines. An article in the 
March issue describes how, by using these intercon- 
necting Unes, you will soon be able to fly from Cali- 
fornia to London in two days, or circle the earth by 
air in two weeks. 



Next Month 

\ /f UCKERS and sand hogs, en- 
^ ^ gineers and blasters, are 
boring another hole under the 
Huflson river to supplement the 
Holland tunnel in handling the in- 
creasing auto trafKo between New 
York and New Jersey* An article 
in the March issue takes you down 
into this strange underground 
w'orld where lives depend on air 
pressure, where you canH whistle, 
where you can’t even blow hard 
enough to extinguish a candle. 

Topsy-Turvy Drivers 

“¥ UCKY” TETER earns a liv- 
^ ing by turning cars upside 
down at seventy miles an hour* 
He is one of a crew of stunt driv- 
ers who create handmade wrecks 
to demonstrate the ability of the 
modem car to take punishment* 
In the March issue he takes you 
for a ride and a wreck. The arti- 
cle is accompanied by eight pages 
of thrilling Coloroto pictures. 

Eyes of the Air 

'T'HE aerial camera, a wartime 
^ development of science, is 
busy today at a thousand peace- 
time tasks. An article in the next 
issue describes how the flying 
camera is aiding in j-he construc- 
tion of a giant bridge, in fighting 
soil erosion, and ferreting out the 
secrets of a prehistoric race* And 
the stor>' reveals there is an ac- 
tual *shortage of competent aerial 
survey photographers* 



ruhlJfhfiJ luunthlj- hj FOFT'LiAH MimiANTrS CO.* Sdfl CltliTiilD'. U. A, SItuIc raTT 
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PYROIL 

SAFEGUARDS 

New Cars •• 
•'•and Old 



The '‘thLIIJiiTrUlri (ir>t 
miles” of di’iving (Mm de- 
prcf'iiLl.c ;l m-^w riir tii- 
vtwl mfMit, r( msiilri'jilily . 

It Ls (hiring r!im in-Hnfl 
tlijit I'yrufl siifegnurlrt 
all ROrtrsi, pis- 

tnnH, iimi y 

frieHoiial nrviL like iin 
other method <-nii. Thi‘ 
l»> nhl Im ihc im- 

(^ ]>Toti-etiuTi you (‘elij 
( pve yemr new esir fnmi 
the time yon buy it uti- 
til yon are throuj^h with 

(liiviiiR ii, 

Py«»it IB jiuit mi Inipnrtant to the tjpmI trnrn too. It (irotocrts 
aO vitttl pArta from ImiEuc wear iiiitl ilikmijEC, hsenB viilvefl 
Inoc, htcreuBW power* qimJ (flfm* eDn&liiiit, "jiilky perroriimllfL'. 

PyroiJ nkvi;i9 far tnere thaai ita rtniT in juIiIlmI mirGajcP iLod 
du^J ex^iine. Alwnya inaiat un ibi belnK added to each 

ruling of Rtifloliniv oil nod Rrea#)]. Mail rou|>un for 
ioterrstio^ and importnnt fncls. ^^anufnetl]^^Ht fiml CiunniU- 
tofsd by P>Toi] Cotripfliiiyn W* V. Kidder, Prea., 52 Pyroit Bldg.* 
iACroue* WiiL, U- S. A, 




PVROIL HAS BEEN T£STEf> BY POPULAR MEGHAN^ 
ICS AND IS USED BY POPULAR MECKANIGS* PRESSES 
AND PUBLISHING EQUIPMENT. 

DISTRIBUTORS— SALESMEN 

ClMd( square In coupon baltnw nnd mall for facta of ona 
of tha inat«t lalM and dltfrlbutlon Opportunltias of 
tMtaff for )Ftm* It will pay you to do this— at once. 



PVROIL COMPANY 
52 pyroll Blda,, IjaCroii*. Wli. 

PlcsBO senii me at no obilffatlun, rurther rmtir ol Pyroirfl ira- 
porirEiice an ajjiafeinjard to th« fjptmilHm of new cara and old. 

□ PltaiB ivnd DltlriibulBnhlp Opportutilfr facti. 
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Acouittca — nolafftst room la ocho chamber 190 

Advertialnff 

cathode tubes color ads **.**...... . IS9 

fflass head* lighted iniide uped for. . . . .2:1 1 



Agriculture — excavator digs subsoil 

Air C&hnpreSEor Etiit Kp aaw tnaunted ati an^: rig. . 190 
Alnrlque 

aJr target tawed by* In gunoery practice. p . 21 S 

bag's inDate to saw oa water ...ITT 

Amusement Devices^— why high striker won't ring. .230 
Apiary^' — mere honey produced hy ’^'stingless" bees.ldZ 
Automobiles, Accessories 

cnrbmretor gives better pick up ............. .ZIB 

chemical in blade of wiper melts Ice ......... ,217 

heat(rr on wiper helps clean windshield ...... .207 

jack, dash-. controlled operated automatically ... 2<]A 
rnasiftr speedometer checks insiruments ..... .20ft 

AutOmObilee, Design 

airplane engine adapted to slraamBne car 200 

disappearing top worked by push button . . . , . .253 

front drawing board to proving ground ... ...Roto 

top matorial is Are and water proof. . .201 

Automobiles* Mnnufac tarings— ^'electric eye'^ cuts 

off beaters In making ■ . 231 

Autotnobilei, Racing 

exceeds three miles per minute .............. 177 

Automobilesi Repairing — 'Hew valve seat grinder. , .tS8 
AutOmobUes, TraJter^truck, like a box car ...... .239 

Aviation 

airport boundary light operated: by dry battery. 22S 
aUtdgiro parks like auto .................... 245 

propeller control offers safer flying .23B 

Bicycles^^overed rack* makes parking easy ..,,,■ 209 
Bolt 

expands in concrete to anchor fixtures ,224 

swivel head clipper wnrki at many angles. , , , ,21S 



BookcaBes^portable, in units 231 

Cable^ — dolly for reel saves time and labor **.163 

CalliRg Card^^oXc ejects when slide is pushed. ... .221 

Clenner^sprays paint or blows dust ..239 

Clocks — records days like calendar .240 

Concrete hlocks* duplicate nld hrick walls *..*...193 



Construction — modern feats nutdo ancient builifers . 21 6 

Door— light In knocker helps hnd keyhole ...ZS7 

Draftings— oval-tnakitig instrument handy for ..,..255 
Drill — rock* carriage adapts to one-man operation ,. 221 
Electrical Appsretus-^tlme switch tor any device. .ZbD 



Engine^— gasoline, midget, has many uses ,240 

Excavator — shovels eltacbed to wheel ........... 241 

Fireplace— beating plant in, warms houso ,225 

Floors— lac tory^m ode blocks essy to lay ****.... 252 

Furnace 

automatic stoker* feeds coni, removes ashes, . . .192 
booster fan on pipe forces worm air to room. . .198 
Gas^— nnn-poisonous, fur beating .247 



Gas Range oven heat regulator hoS liquid control. 189 

Glass — optical, pieces held by molecular attraction . 1 99 
Coif Links'^vacuum cleaner sweeps fairways , , , , , ,221 
Greenhouse — rolUng abode for .255 

ffousehold Devices 258, Z59 

Insulation— rock wool resists fire 251 

Life Saving — tricks of 237 

Light — ^paper Indicators test to protect eyes ..238 

Light, Electric — rare gases increase cfitclency of 

bulbs I , ,.... ... . . , , , I I ,1 ... .257 

Lock — pick-proof, cyliuder* has four-edge key *.. ..207 
Lubricator — for upper engine has thermostat. ..... 224 

Magozinc^lransparent cover easy tO attach . , ,, ,.250 

Memorandum Pad- — light also for phone dial 193 

Memorial — to ore shipping in port town .......... ZOl 

Mercury- — -model ore plant highly efficient ..,.,,,* .255 
Milk Car^— holds two tanks used as trailers .,..,.230 
Money Bag— sounds aJarm when stolen * . , 139 



Monoxide — carbon, dangers ol 191 

Murals — photo, tellfl Story of steel .209 

Ob Bnrvat ion— government test shows your powers. .217 
Pencit — with magnifier 23t 



Pictures — ‘'sketching" with bullets liy marksman . .24fi 
{Contluued to page 6A)- 
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4900 

Chemical Formulae 

In This One Indispensable Book 

/ / 



Tm 

PlMHUUJW 



In thij? one big book you have at your 
finpcrttps practical couuncrcial for- 
mulae for making thousauda of useful 
proclucta for your own uae atid for 
profit4ible manufacture. Jlrand new, 
encyclopedic in scope, arranged for 
quick reference, it is exactly the book 
mat every commerciaj rhemi^t, large 
or smidl, has long wanted. fVOO 
Meaty Pagew of formulae ineltidiiig 
many patented, seduce anti littk 
know"ti processes, many pubiisbeti for 
the first time. Collided by over UO 
nvlsiandijiQ indiisfriaJ ntid 

/ccAntaaria — ei>ery /nnnWtJ proved jww?- 
cessfulhy ociuni Ud atid experi6ftce. 

Covers Hundreds 
of Industries 
Thousands of Products 

You will Bini. in The Chumical Forimilniyt 
metiiaiia for making nr uiaiikii: 



Ahraaivu 

AdhcsiTcii 



DiauTectanti 

Dytt 



Air Ccmditioidii* ElectmtyjnnE 

Alloys El^hbg 

Anti-ru^ ComtHunda 

Eiptadvda 

FertaSef 

Brcncc Lacquer* , 

Candlw FWooC 

Cfipdy Glaie 



CsriEtcuaing 
CataJyati 
Celluloid 
Cement 
Cretuii, Cold 



fircjB'Dufiag 

flreworka 
FIiuhi 
F ly KMIbt 
F ood Spocialliea 
Cnofl. Artiluiiid 
Glaa Polieb 



Coffm 3 ub«tLLulesG!uea 
Colurfl for Oib Gold^ PlatiDg 



Hair Torun 
IncenK 
Inks 

Ibsalalioo 
Jama uid 'Jellies 
KalBOinlnQ 
Latyiuerfli 
Latei Punt 
LenlLer PoUshtn 
Liniment 
Liquors 
iMibricNilta 
MstThog 
Metalllr PrinLlim Steu^^ils 
Matrix. Rulilwr Tootb Paste 
Mirrori 



J^stent Tjoal^ 
Photographic 
QiMisltjcs 
Poliah, Arrio 
Pdrenlun 
fhfteri'ativHi 
Printing 
KefTiitErantn 
Hubtwr, Syotbeth: 
Safety CIuS 

Shs^iua Creus 

Soaps 

Salvents 



l>ecoloru3cw 

lVeP<^-^tiaQS 
IhmtAl CewFDt 
Depilstorvcs 



Gtcaae, 
LubrirstuiB 
Hair Setting 
liquids 



WaterproofifiB 
^.ide Etching 
Zinc PLatinc 
and ihougands 



Nickel lasting 
Oil Sun-Tan 
OintmenU 

Fainic nwre 

ONE FORMULA ALONE MAY BE 
WORTH HUNDREDS OF DOLURS TO YOU 

Every fonmila in thia book In of practical, oobunercinl value. 
The vobimo in ijy t merely n wileatmn uf " houaeihoLd ptuntn of 
BxpetinictitB for the amatnur, but a mine of rnonoy-mating laeaa 
for evcryoiitf ouneornc'd with eommercial obeniiji'tryt In nddi- 
tion. you will find it & quiek-referenw bf>gk for a vant niuouTit ui 
iiiformntion that you nemJ In your daily work. ISend for your 
copy today. 

EXAMINE IT FREE J|^f7irii/s Catfpvn 



D. VAN NOSTRAND CO.^ 

2 Se Foiirth Av«,, N«w Vorti 

Bend me oJi approval The CLamldal Formulary. WltlMo 5 
aPter 1 receive H. I cim retuTU Jt to you 4 md own nothlog. If J 
ktwp tt [ will Bend you (i m as lirst payuiciiL and 1 wUI i;Ay 
<-j.00 monthly 
count for casnH 



\ 

I 

I keep tt 

I 4 i .0a n 



paytn . . 

LitereArier for £ months- — (fi.OD th alt- 
Same ntum prtvLejre.) <P.M. tl- 35 .} 



Naibc. . , , 
Address . . 

City 

Tleferents. 
AddresO r , 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELP-IMSTRUCTIOH WILL t^VlCKLY GIVE YOU 

A Complete Mastery c»f- 

MATHEMATICS 



Prepare now to advance yourself 
to an important job by Mathc- 
7rtaii€4 Traininq. Mtith^naiies 
LB the foundation of all me- 
chanical and acientific work, 
and of iJl businesB or indufltrj'' 
based on science, Withijut 
this esBential knowlcd^ even 
the miJflt papable man isleft bo 
liind ■while others forge ahead 
t-o better joM, bigger contractB, 
more money. You need matho 
imtics to ooive tcehnieal prob- 
ieiiis and to improve, s]K*cd up 
:ind cheek on your work and 
the w^ork of others. 

Now you can Iciim mathe- 
matjca by an easy^ inexpensive 
and time-saving method. A 
very simple and extretncly in- 
teresting course in book form 
bos been p^cpa^t^d for you by 
an expert who hoa devot<^ a 
lifetime to teaching practical 
_A men the fundamentals of this 
important subject. 

■^MATHEMATICS 

FOR SELF 'STUDY 

By Jw E. Thompson, A-M., 

of Mafhemaiicut 

Frait Inttitute 

Thewp boakN at art r^ht from the bc- 
j^ir iTiinj with u rex'icw of a^thirtotifl 
that (flv-M you. aU ipeclal fliiort-cuta 
flQd trii k juethodB that save couatlea* 
LouTfl of your time- Then they go 
right liuo hlahuT nmthonaatica [vnd 
show you hoav aimplc It JR w'hcb_ ab. 

tipert e£|)lainn ii for ymi- In no timn 
at all you will Ijo tackling with cb^ 
the iTiMt liiKcult queatiQni on this 
subject. 

An Expert*! 
SimpUCied Metliode 

Mr. Thoaipdon. the nuihor of tbew 
books, luu hati many yoere' tupoN- 
enco in mathalnatii^lU traliiirLe, 
mclhnd and jjroblflm in the ckuir^. 
right down to thn kind of infqrtnation 
y work. 




A Complete 
Course and 
Ref c renoe 
Library In 
5 Volumes 

AHtHmctic 

Algebra 

Geometry 

Trlaonometry 

Calculus 

lS9j Pa{«$ llliutraled 



prf>HeEitB oiieh pTActioU 

£iTnplt«t «iay. He gpLa 
that you iieM in your 



Send No Money — Mail This Coupon 
for FREE EXAMINATION 

^ .j- j ^ 

I>. Van Nnstrand Co., Inc, 

2M Fourth. Ave,. New York 

Sosii mo MATHEMATICS FOR SELF-STUD V in 5 
v'olutu^a. Within. 10 dny* I will cither return the booke or 
send you tS.'OS na Srtt by'nipnt and S 2.00 r>er month for 3 
montha — totiil (.&% diiuounl for LUML 



Name. , 

AddrMP- ........ 

City and StBlu,.- 

HcfcrcTiee. 

AddrwB 



fP. hf 3 ^ 15 ^ 
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1935 

RADIO 

CATALOG 




Send for th? hnnk In Radio! Over 100 

amaxlntl packed wlih rhe hlflhesc quality 

radio cuuipmenc at unheatnble low prlcea, for 

tills FREE book today, 

9 N r W ^ itrciil Il4t1n^ of Dual Ware. All-Wavr, Bbort 

t Wftve^ and itraitdrttBi rerelvpra^jill isltli lu w 

AlralsiiD Dials, Dual F'uriioHe luhn, etc. rilaEiiie^ Uait«r>' 
nud 32 Volt modetJi. Vou can now own a ifvoT)<1-w!de rjulla 
reedvor at a truly f®w prlreL 

a ly P Ul Ad Dtncflne Hat of Bulld^Your-Own Kl(>l 
■ » t ¥» i siion wave, A It- Wave, Urondi'jun-Surn*rhcFt 
nail Tar elr^ultri. lU'T'biilra the famous Alt -St a f AU-WsTe 
kit, iho nffCUrntr'ii 2 tulie rt,W, set, etc. More ituia aOuruut 
klLs to cliOEMfD irom] 

9 M F VR mlillc Addre» EiiulpiueDt^Animtvur StiQ't 
fw h ¥1 ■ Wave TranSmlCtmi anil Rweivina Gear — 
■Jill of roiiriK, the mOHt comptEta line qt HtJincloni tJcialUy rndto 
D'irtv, l-et u* quote you tor klia tot tiulLdlnfl any radio 
circuit deacriliira la any cnaftazJne or hmndbwk. 



BUILD RADIO 



INEXPENSIVE AMATEUR 2 WAY 
PHONE FOR BEGINNERS 

TliB popnkir AmoteuT a Way Phono 
dnScTltiM Id Poputat Mcchanlca for 
JtfDvcmhcr, ItlSfn Kimy to build— vpry 
low Ld cost. Eqiiolty suvritkiTul hs iruus- 
mltter iuni reedvef. Kit of oaoenttit 
piuia Includes eondeiuerH, raBtutocR. 
tublnitr socket, diAl. knotw, Wirp. 
hardWAre, ilrflled haketite psUiele and 
bDflc, anil eAsy-tO’f allow wlrlnji dEa- 
erum. Kit of caacntliJ pHrtB FjI Af 
COMPLETE KlTr All esscn- 
Uak ports lOitDther with At'ceatoinos Inviudiiu; 
butlurici, han4 mlcrnphnne, heuii1.ph0&e#, and 

ty ^10 tube. Price . .lia.M 

2 Way Phone Hit is alnu nviLlliibln In a lie Lmo tnndBl 
wU& Portable carry Inu cuav. Writ* for FREE parta hat*. 

BEGINNER'S 2 TUBE 
SHORT WAVE KIT 

De*«rib*^ in Popular Mccbanlca fur 
Oftabar, IDL14. Looltv and! wurki like a 

profaMlOnBl wi, Ganuiov "National" 
fkarta, Cohiplnta witb drilled niBULl panel 
and hiiaa, All iiDc«(iBary parts, wiriai 
ctEBETara, aad 3 cotll tunins 13. A tq iKMl 
inet^Ta. l.^m IuIkb, batLe-riRa. aoil 
iKtadphotirrt. An amai-mE value. Only 




»ld.5«L 3«id fur 



arti Lift. 




ALLIED^ RADIO 

CORPORATION 



9A3W. JACKSON BLVD„ EHmk. K. CHIC aCQ, ILL. 
Send 1Q0 At once; 

□ FREE 1^3J radio CATALOG. 

□ iSi Met«r I'l-^nii:^ Purls. □ Complete HI 1 . 

□ Heelnncr'a 2 TtlUfl BliOft WaYB Kit. 



Name . . , 



Address . 

City...,,,,,, 



i State. 



( Contents— -^Continu ed) 



PlrsDna — used for carrying r>ew* in Japan. .356 

Pic*— ^live« ahipped in baahet 2lS 

Pipe — twcivo-tncli cut by band 256 

Planei^— eiectricaL rotary, for craftsincn . . .£ 3^3 

Ploar^'^^chiseliiiy'* dips drop 352 

Folica armoved auto hna tire guards . . 1 &9 

Poultry — electric cooler improvei quality of e¥£s..]a 7 
Radio — practical radio ideas 265 

Radio, Apparatus 

air campreBSDT adds volume to Speaker .256 



blocks for befinueva 231 

how to ^et less nolst nr>d tnore distimce , . - , , ,264 
whistle you can “see^ but Con^t hear .206 

Radio, Receiver 

bed lamp for bedside use 266 

crystal set has pilot Li^ht .266 

econoiny three, *,iC,-d,jC- broadcBst receiver .... 262 
pre-Belector for sboTt-wave 266 

Railroad 

jolts to frei^Kt shipments recorded by clock, .,253 
lifter on band truck moves runnirty boards.., 236 
Strecmline steam engine attains blg^h Speed, . . ,2tt 

welding outfit, portable, used in yards ,,167 

Reamer — diss out post boles for fillinf in concrete . .253 
Rifle^bolt handle adjusts for loft hand shoaling. . , .21 1 
Rip Saw- — end bit eompresapr mounted on one rig. .190 
Saw 

Rler with pistol ^rip has adjustable g'uide. . . .,201 



power, portable, has safeguards ,153 

retractable unit, lilts for work at 

veneer, without motor aids inlay craltfiman , , , 194 
Schools— robot grades papers faster In teat ,194 

Ships 

cargoes kept cool with deck hoUers ,247 

crew and plane save pneumonia victims .246 

push buttons replace wheel In steering ,210 

SWinpIrig propeller replaces rudder 193 

Sled^built fram kit, driven by outboard motor. . . .199 
Sol dertn (-^-electric outAt for use In workshop ..... 245 
Stencil^— ink pump controlled fay button , 2S7 

Tear Cas^— tester cries at wnrk 161 

TelephotiL — support leaves both hands free ,251 

Telescope^— homemade, has high power .257 

Valve—^lock dial gauge shows exact position ..... 230 

Weather — toldeat winter in decade predicted.. 192 

Welding — unsung berets el everyday life ,254 

Window^-outside washed from uiaide , , . ,224 



AMATEUR MECHANICS 

Awl Stwidg, from umbrella rib ,264 

Baby CaiTiaffo^rear- view mirror for .272 

Bed--^hlld*s^ covers held with clothespins ,290 

Boats— small, framos from barrel staves , ...... . ,284 

Camera — .-floodlight arraneoment for copying . . ., . .290 
Cano — condensed -milk, opener for .............. 252 

CelLuloid^^urled, Rattened aver electric plate -,.,, 276 

Chalk^^s bar pence in eraser handle 254 

Cbcmlcali^' — bottle, jcoop cork for Urge-mouth. . . .300 

Clothes Hook^uaed to remove corks ,289 

Cork^ — ^airing remnves quickly 278 

L>esk — hillUrd-ball penholder* for 299 

Drawing^gUss hold at Onglo, to ^COpy by reflection. 293 

Flower Pots^^apaneSt bridge to hold .269 

Flowers^potatO ^'frog'* preserves freshnes* ,,....272 
Furniture 

edging Stripes with wax crayons 275 

Windsor chairs^ how to make 294 

Garbage Cans — spring clamps hold cover .59D 

Globes — attractive mounting* for world 274 

Hoops^tool lor tightening on barrels and kegs, , , ,29Z 
Hose, Garden^— used as tool holders ,292 



Ice— making money on 279 

Kltchen^space savers for compact, 291 

Lamp Shades — shot bAg b«lp* when gluing .,....,270 

Light-^^olectric bulb removed with cork ......... ,270 

Lj IX oleum — worn, stipple painting improves ,...,, ,269 
Mailing Tube — part* of envelope close each end. . . .290 



{Continued to page 6A> 
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Crowds a lifetimei 
fcogiess in 400 BflQis 

The Amazing But True Story of LaSaHe Student Brown*s Career 







How We Build Men 



LA SALLE 

EXTENSION UNIVERSITY 



This ^ man's career may seem 

! aniti;cing to you, but to LaSalle it 
La not BO unusuaL Along wHh 
BrowTit thousands of others have, 
thcBC past yciars, changed poorly* 
paid Jobs to well-paid positioiiB 
of honor and trust. 

Training some 825,000 men 
and women has taught ua that 
Sut^cc^ demands three things. If 
you have all tlirce, not_ even a 
major business depression can 
sic^ you fnim getting ahead. 

FErist of alU ^rcn'Htjfa— the abiL 
Lty to do a jub better than the 
neit man^ LaSalle home-study 
training is recognized as a quick 
way of acquiring such ability. 
Second, there must be a 5ucre5J 
Plan. TtuSf LaSalle also supplies 
—bringing you espert consul ta- 
tion on business and personal 
probleinst helping you overcome 
handicaps: buildliiig conhdimro 
^ , .Ep^in^ you ahead, ThirdH 
and this is vital— there must be 
CTmfrrfii3<rJ,* the courage to stick! 
Given this, LaSalk can supply 
all else you need to win success. 
This coupon is yonr test — this 
minute can be the most impwr* 
tnnt 4n your life! Why not send 
the coupmn NOW? 

LASALLE EXTENSION 
UNIVERSITY 
D»pt. S 64 -R, CHICAGO, ILL. 

Kindly ttJl me about ycnir Suixp» 
Plan and iraiTiinff in the busincsii fidd 
I have qheckrd below; 

□ Higher AcrauaCimcr 
a T-nw 

□ Buainvil MsnaAvment 
O Modern SalcemaDrliip 
O Bujilueu Lew 
□ Coff«*pon<leni» 

G ILxpcrt Bookkeeping 
□ iTiduttrial Mgitggemeac 
□ Builnen ILaftllih 
□ penronnet M*oaftement 
Q Trftinc Meaggeoienc 

^owr - - 

AddrtsS-^ 

Ppfitieii 



nlmt'jit UTibohrvalilf — hut jtist a 
yt^ar a^u, I war llvinjs fn a IIllIc inoard 
nijflck, trylnR m niirrf* a ^annly ori an 
lin&LiIler| man'^ |KLy, 1 dt*c{dEMl^!dh{:c 
we^uUiiiit L-lie had FniltNj— ii> tiy 
LaSalle home rtudy/* 



"The hoM^a eyra Ti-vrc almrper titan I 
trekuTied; wltlitTi five montha 1 was 
suddenly pm moled from. 4^cy. ymi' 
to \Mr. Krowii^ with tlie title sif Xijjht 
£>miorlinendPTit^^>v0r the heads <if 
men twice ua long with the pompany,'' 



" J hud til wnrfe 1 2 Imura a day, atudy- 
{tiR dL Otid munientia. i nird lo sneak 
my liriakii to work, Koaitive to ridJ- 
euHnR Iriendiii^ They were the ‘prwr 
Fups-' — ’let- tint one of them h■lJl aince 
hetterTHt himiiplf In life/' 



*'On my new Job, f Imtnrdialply si> 

C EEed the itiinira [ liiLcI leiLnictl itimuRii 
aiaallc. I orRanluH] a matTTtPnancc 
sviitein aitice adopied hy utlirr pom.- 
panici, dirretnr said “itrc'wn kiiowa 
Innre about handling inrn than any 
Other man in the company 



*'Aa f atand In front of my nnv hoane, 
I btn priiud thtit In one yeur I Isai’e 
■marie wiiui b lifetime orfiirreM fnt 
many mem. Now I'm huetlEnc ilimTi 
to more l-a^al1e trainiuE to meet 
future opponmiittes." 



^^Uncippcted reward! came nnt-^ldc 
my work, ai the result of rciicUnK that 
remarkal^Te b^Miklvt. The 

i>econd Mlle^ione.^ T have been a 
Rpeaker on biuinraa luethtui^. and. 
ureed fo run far political nflice. My 
opiniutt {a flouglii by men 1 was afraid 
to «]>rak to a year ayo." 



TFhcn fprlfln/7 to advertiaera pleaac incnffon Popuir«r ATrcftnnlcj 
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Do You Make 

these Nfistakes 



in ENGUSH? 

ShErwiii Cody'i remarkable invention 
has enabled nnore than ^Q^CKH} people 
to correct their mUtakee in English* 
Only IS minute* a day required to 
improve your apcecK and writing. 



M AXY |>«;rNon8 «iy, "Did J'0« boftr 
frum hilii tixlay?"' They RhoqJd 
ttavfl- ymi hciml from him to- 
day?''^ likprjH' sipril "Lulrnilar'' "fjil-- 
cpilcr" or ”cjiJ[irdHrT.’^ 8till otlirr* aiy 
"botn'EiRn ytiu uiiiJ iimlead of 
twpen you jind If is UBEontBliiaR 

liow Dft4>n "who" iq unihI for "whom, ^ 
iLTid bun' frpquplitly Tlif* JiiiiiplF^l wordi. 
nj'j misiironoimped. Fn-w katiu- whether 
Lp nppiL c^ii&ib wurda with uUf! or twq 
' or '"ip'b" ur "r'a," or wit]i *'ic" or 
*'ci '^ Moftt twnpotis uBp only eomninn 
word* — t’olorlei^ flat, urdino^'. Thuir 
jipr>orh and their letteni are lifcIcBflp maliototioufl, hnmdruniL 

Every time liiey Talk nr write they qhnw lheni*plvea LnrkLlig: 
Ln the rABentiiil [jojnta of EngliBh. 

Wonderful New Invention 

For many ycon Mr. Cody ntudicil iht tirnblctit nr nrdsilbB tn- 
nlnr^ve liAnjin of tmlnr i,'ood KRiriiqii, Afttr rminf>w(t eximimmlA 
be Anally Invpqted n qlmule method by whleh you r^n arquire a 
bc!ttpr nomraiuiU of the Ivnellqb UuiRiiaKie In only 1$ minutes a ilay^\ 
XoW you ran Hloli tniLh.lnK I br talNtahnii wMeli ItavB twrn liuntnc >’CU, 
Mr, Cody'fl HtuileofN have ««njred more nnprovement in rtvo woets 
than previously bud benn nhTaln«l by pthdr purtla In tWn yco/tit 

Learn by Habit »Not by Rules 

iTndEr uJd niiAha-clif rulm jite DarrmirtaodH but normet tiablta not 
rorTOn:l Ktnnliy the rulw tiKrojwivw an^ fcmfotien. Tbo n™ 
HherwlJi Cody uietJaad provided for thE farmatlori of rorront haMtS 
by rollLor tn yDiir atiemlOb rOiiHliimly ably tbn mUtnkn you 
yaurielf make. 

Hno nf Ihr WobdETful tblnipt abnllt !Mr, Cody'ri counp lA tht Ntirad 
with wbirh tlnewr fuilill-fomiliiir oFnfUnf elrlllB ran rturkil out. 
You eun write the luwwefii to nffy ^jeailom In 1& mtnuten and ror- 
reet your work in 9 mlTiuleq mooGr The rlntderry and work of mpy'r 
Imr nn^'n tHwn mriM by Mr. Cody I You ranreuiratE nJWiiya an 
your own mittakea no 111 It iHeetifnca “second battire" to spok ‘atkd 
write romrfjy. 

FREE— Book on English 

A Tiew book e^plpInlnK Mr. Cody's remarkiiblf’ merhod la ready, 
ir yuu Hfc ttvef cmburroifseiJ by mlsLnJun in cminuiHjr, BtHlllniL 
bUnrt'Uatlon. oronunriatiatir or |r you mn nOI InMootly roniTnia.ni| 
thr EAJUTt wonJB with WliJcb ta t^pJrim yuur ItlOoS, this nuv fruC 
booKn "Hdw You Can MoiAef Good £vnplbh kn MlJiuie« a Day/' 
will orove a revcbiUon u> you. Send the cnuiKin or a letter or ooBfol 
card for It now. SHEHWTN' CtIDV SCHfXJL OF KNOLIAH. 
Jj 2 Scarle Hullihnc, Korhenier, N. V. 




SHERWIN COPY SCHOOL OF KNOLISH 
5J 5e«r|e BulldJn*> Rocheqter+ N, Y« 



PleoHe .send ran, without any abtlcatlon on my pjm. your 
new [rcG hook "How You Can MjiBtcr Onddi Kn4tUah In 
lA MlnuttW 41 Dbj%" 



Name 



AddjP^Ufi- |.4.4.4.fl rT + + h-l-fci-l'l + + l-l'l + + l 



TMs valuable book caa not br BOhl to rhJidTen I 



( C alltents' — Contiiitied ) 

Medicinw Dropper^handy On bottle b i. . >2S^Z 



Modal* 

buildinf' model locomntlvea. Part II . x , . , . i . ,285 
cono forms, maiding for . 26 ^ 

plbiiirtr atocb 2S4 



Mold r—rubheT-x band for models 
pastry 

Indlan-aqiiaw dougbiiut or pretzwl h'alders, . , . 2fi3 

pie divided by crimps in pan 272 

Photofraphy — flasblifbt slda in dark roam , x , , * . x 277 
Pipe 

burOod suaa-r. brasks in ticW 30D 

rack for your favorite 777 

Plaquei^Bhipt in carved relief xxx,x.xt.>,x..xxxxx 2GT 
Pot^LId — l^Bbs Improved with wood disks xx,x-.f 7?8 
RoofinK^— rail, screen wire stiffens ed^es . , x x x . x x . . 3M 
Saw — hand, tape used as depth ^auge on . x x x, 284 

Screwdriver^hellow-ffToupd point for i<rvws Z82 

Ship Model* — getting vtraifbt waterlines on . . , * • .273 
ShiwhiHJj used sa thuEnhlack puller » + « + , , , < , , x *272 



Sboppint Boas — hand pripa for , , .292 

Spray CliD — point, how to cleon . . x l . . . x l , 282 



Stairway — foldiof , for attic *4i,P**i*i**.xx.x.i. 270 
Stakes— -wood, rubber heel as Pad, when pointinc , x 290 
Stove Lid^broken lip* in lifter bole repaired ... .^ 272 
Stovepipe metal stop on end. assures draft . xxxx .202 
Tool 

for opening boat* sealed with gummed paper. .278 

grooving, cbiael and plane combined to mskox .278 

Varnish-^band bellows eliminates bubbles .270 

Violin— wa?t icicrrases Life of gut strings . X X X X , X * . 300 
Windows— litck, prevents entrance through , x « + + , *293 
Workbench — adjustable stool from steering column* 282 



SWOP NOTES 

Ad vertising^^mcchanical goldfish display * ...318 

Automobiles, Accessories— alarm Bounds bom or helix 317 
Auto knob He a, Repairing 

clutch facing held with strings * , , , . x , x * . . . * 31 9 
fiUiBg cylinder of bydraulic-bmke sy stem . . . . . 31 9 
boiler flushes trsnsmission and dilTerentiaU , * ,318 



preventing Squeaky windshields . x, ... ..... * .319 
renewing old piston rings ,318 



rod gauges amount af wear in cylinder waUs, ,317 
when exhaust valves bunv ,***x,*. **,**.,* *31 S 
AutomobileE, Truck s— speed regulator for ...... .318 

Blueprinta-^typing copy to make clear ....... x.. * .304 

Bootblack — sock shields for . ,304 

Bottle Brush'^-on broom handle for cleaning corners . 304 
Camera^— washer keeps tripod from marring X.....314 

Celluloid' — vjurniqh protects ink Lettering on **,*,,. 303 
Drill PresB^— attachment drills SEnall holes In large. .308 
Easel^skfltching, from camera tripod ........... .312 

Garage 

bar attached to wall, serves as door stop 3l8 

hole in doer permits locking from either side. .319 
Claeiers — screw in brush handle aids **,.*,***.* *314 

Hand PlonoB^— bow to Uie your 308 

Ice i!^w— driven by eld ante meter . .308 

Lathe — set-up for re^ threading Long bntt* in snaoJl. .320 
Faint 

for boilers and itnokestacks *303 

improvement for paddle .312 

Photography — rocking tank washes prints , . . . . . . .307 
Pipe — ■beet-metal, anvil for riveting seams , , *, ***314 
Prlnting^"--^g rounding Btatic change an presses .... .308 
Roofing — spreader for cement from a funnel .**,**312 
Rubber Stamps— hose provides flexible handle for. . .303 
Screwdriver- — tubing serves os icrew holder on.x..3IB 
BcroJJl Saw — nLns this air compressor *..***, x.... 301 

Sign— sliding, mode of curtain rods .304 

Soldering Iron — wire lit handle, for scraping x .*****304 
Stamps^Bteel white background aids USe of .x.x**312 
Tracing Pnper^^elLulaid helps prevent wrinkles in . 3t4 
Tractor— ^rank held up with T-hinge .314 

VaLves^^teain, slotted sleeve saves time . . . . * , , * .306 
Wire Rack — for display of fruit and vegetable*. . ..307 
Workbenches — covering tops with rubber . * , . * * . , .305 
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MEN CONTENT WITH THEIR PRESENT INCOMES 



If you're satisfied with whcrt you're 
making— K you're content to just 
hold onto your present job— If you 
see no advantage in modemizing 
your training— Then— This coupon 
doesn^'t interest youl • But —I f 



you'd like to follow the path to 
more money, already blazed by 
thousands of ambitious men, then 
this coupon may be the turning 
point in your earning coreerl Moil 
it for free information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Uittvtrsal Unlt&erfHy** BOX S55G*H, SCRANTON, PENNA* 

Without Cost or please send me a. copy of your booklet} ‘‘V^TiO Wins 

and WhV}'* and full particulars about the subject hrjor^ ivhicK 1 have marked X: 



□ ArclutKtmul tJrn^tWMUi 

□ HiiilctiiigK 

Q IVoia^ Millirorkinif 
!□ ContrAE»«r UuUiJpr 

□ atnutiml Dnliunu 

n SxnvitunU 

□ InrmtiiiK .nd I'jllfll l£tis 

Q EantHuBl £ocLieB' 

L(cl)iinK 

dwirbr and Gu 
U tUadiv Slwp JUwvriDta 



n B[uinema MBiwcemwit 
n ODic AtanacEmeiit 
D &lAUC«Ui^t 

Q Tni9o M«niicuti«at 
AKnaalanrf 
D CmL Aoopuiitaa'l 



g 



TECHHlCAU AND 
n Tc4ecnp^ Ecixia«er 

□ ToloptiDm Work 
MocLanical Da,iEui(tr 
MfloLatildftl DruUEnan 

Q □ T(Hd[Ufclk.«r 

□ Pattvmmkk.r 

D Iloat Tnabnant cd MiiLal# 

D UriJc« Ejifetawr , 

O BrUlc* uni BulltilMt KcmniBJi 

□ li^ncinqi □ Dicwl. ILasLtm 

□ ATintinn Fn«ln** 

□ Automibl], 



INDUSTRIAL 'COURSES 

□ FEutnbLii^ n Steun Filliofl 

□ Ilmins O V«Q.iJlUkin 

□ Metal Worker 
Q JJCain FitrLcmr 

□ Sttwn E^lntrlirlq EuIumt 
D Ciril KncinMT 

g R«lric«ntjoii 
Ji. IL IjOwnwtjTW 
Q IL iL ScrliDD t'oTEnuili 
QR.il BHilc* uaii BuUiiLiK 
yoniuAii 



pusiNcas 

□ Ct P<. Acfl^vntuil 
Q BookkeepLac 

Work 

Hpuiih □ f'lonclL 
O EJalmn.Didiip 
G AdvortBiDa 



TRAININQ COURSES 

□ ifrrrlcfi ( 3 t*tEab Bol«iun.iii]iiia 

□ Fiiat Y«u Collw 

n Bubuhh Ocim.p<iiniliippn 

Q Lett4rLQit Sboir Carda G JSiciui 

□ StoaDffntphy and Tyiniit, 

□ Clvii dcirvice G Mul Gurriar 



P AJr Bnke. P Tl. TL Rijtnaltnaa 
P iliibwA^' Unfia(«erin« 

O Gbentiatrr Q FhamiMy 

G ColJ btlnllkV £uin»rr 
P Nivicfttkoii P Air CciaiiilionEhc 
P BoiXtrmakor 

□ T'catil. C.ki uj mjt] i or Bufit. 

P ^ItcKtl &tauuFa£Liirknc 
G Wodleti \I.niif(v«turiiiiV 

□ AsiicuHure □ Grturkw 

P rgwUiT Fftriniiw □ RsiJki 
P Mulqa lui^iaMT 

P blaQ d-tf-k. 

□ tirade UchnoL SubjKtJ 

□ Hicti Sotxxil Htthiimim 

□ Collocn I^Dporvwnr 

n IlluaTratiikC' 

G OaiLcKrtiiiiC 



A'aiNG 

CiVy.i . 



I i ■ - - Md 4 -H-M M ■ 



. 111.1 






— ........ .Of ruj&ffif i0ff. 

Jf treu rejfdtf in Cdnddo, «rnd etAj^an In /nlpfndflpuinj CorrcijioirdrWn Litalttd^ .Ucmlrrol, C^nocl'd 



TTHcJv to ^veriisera pUtiae lucRfton Poja«7ar ifccJiaiiica 
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POPTTLAfi MECHANICS ADVEHTISLNG SECTION 




WElUOM,VDU1l have to H ill write 

PUT IN ONE OR TWO NIGHTS)] DOBETOD 
A WEEK STUDYIMG ANDf/PltEE BOOK 
WOR iC I N G W [ TH ' SUCCESS . 

' ^^K-^DRAFTING / INDRAFTS-/ 

V ^ TOOLS \ MANSHIT^ 



Jobs Now 



in auto work^ aviation^ electricity, ma- 
chinery and certain huilding Jines, 

If you will learn drafting now! 

It’s the Avay for a quick start to a bel- 
li^ much bi^et Jub. Send ut 

once for Engineer Dobe's Book. 



MY N EWJOB JOM JSA DANE3Y 
more fun - EASIER WORK 

AND SiGGERFAY NOW 
WORKING AS A DRAF5MAN 



/WANT TO LEARN 
DRAFTING, TOO, 
FRED. CAN ( 



ILL WRITE ENGINEER 
DOBE today for his 



DO (T? 



Worrit 'Cbcr^ Jhy. Ttvati at 



T he boom in building 
and other industries is 
on the wayl 

Who Is always needed 
first of all? The drafts- 
man who draws the 
plans. After that, the 
steel mills, lumber 
mills, brickyards and 
others make their sal es. 

Government efforts 
to help are making 
things hum. In one fac- 
torj town, a shortage of 
draftsmen is already re- 
ported. Many* many more 
draftsmen will be needed^at 
better pay and shorter hours. 

Who’ll get those good jobs? 
Of course, the men who have 
prepared — so, prepare now I 



Outfit 
20x25 in. 



BYMAiLATHOME 



Time is money. Learn 
drafting in your spare time, 
Jt*s high time now to prepare. 
Don't wait another day. Srnd 
coupon /or Dobe^sfree book* 



ENGINEER DOSE, Div. 33^72; UbertyvUls, Ul. 

Send me your free book “Su«:£«sful TTrafteman- 
manship** and tscplaiti how you will 

me to a eo€k 1 pa^ition ad a drafCioiEin. 



Fer34y*ar« (since 
1900) EngiueerDobe 
has ta t draf Llnf 

by mail, Th Qusends 
of flucceaaful grad- 
uates, aged 16 and 
18 to pa^ 50, 



A'ii 

Address . , 
Town. 



Write 
NOW 
while this 
offer luts. 



Here's 
a valuable 
set of tools— 
Bent at anrf (also 
drawing table), all 
wi Lhout extra charge 
the day you enroll. 



H ere is an opportunity 
that's open to you. 

At a few doitarB a mtmt/i, 
you can get complete 
training in drafting by 
mail in surprisingly few 
months — Engineer 
Dobe wilt teach you 
undi you're thorough- 
ly trained and until 
you hold a good pay- 
ing job. Draftsmen 
earn $50 a week and 
more. If you don’t get a 
satisfactory jobi — all 
your money back* That’s 
Engineer Dobe^s guarantee. 

With Engineer lJobc*B 
methad no previous 
«pCTience is necessary. Hlith 
5cho<}| educatEon not needed. 
Everythin g trade plain. Prac- 
tical work right from the start 
until you're in position* 

- If yoii^re a meclianicr a 
knowledge of draftsmanship, 
may make you a superinten- 
dent in short order. Get out 
of overalb and draw the pay 
of 3 boss. If you ate a boss, 
learn draftsmanship; the 
foundation of your business. 

In every ivafli of lift, practical 
training in draftsmanship will 
prove valuable. Even if ynii never 
accept a job as a draftsEcan, youTl 
be mnnry ahead by laMog: Engl- 
□ccr Dobe's course. 

You'll be amazed at the 
speed with which you can 
learn In your spare time by 
Engineer Dobe*s practical 
Tnethod. Send coupon TO- 
DAY for free book entitled 
Success in Draftsmanship'\ 









ENGINEER DOBE, 



Whc7i to advetiiserA pJeaaB iiienHoiti ropvJnr .IfcdSrtrtfca 




POPULAR MECHAHICS ADVERTISING SECTION 



llA 



NOW^GET INTO ONE OF THESE 

BIG PAY FIELDS! 

PAY FOR YOUR TRAINING AFTER YOU GRADUATE 



Practical work on rral 







Amazingly Easy 
Way to Get Into 

ElECTRICITY 



Dissatisfied with your job? Not making enough 
money? Then let me show you an easy way to 
get into Electridityr where thousands of Trained 
Men are drawing down Big Pay envelopes every 
week» Coyne has been training men for the Elec- 
trical Industry since 1^99. IZWELKS^TRAININCHERE 
IN MY SHOPS Wia GIVE YOU THE START YOU NEED. 



Stadant WOrJtmM Otl ToleBtsUffi 
tranwmittrnr in 

Coyn* Rarfip SAopj 





t 



fevn radio 

TELEVISION 

TUKINt nCTURES 

Prepare for fobs in Service Work* Broadcasting* 
Talking Pictures* Wireless Operating* etc. Get 
in on the ground floor of Television 1 Radio has 
grown in a few years from a mere experiment to 
A Billiutt Ddlliir industry. There are many oppor* 
tunities for the trained man. PREPARE FOR THEM 
NOW BY 10 WEEKS OF ACTUAL SHOP WORK AT COYNEI 



WHY I CAN DARE TO MAKE THIS SENSATIONAL 
“PAY AFTER GRADUATION” OFFER 






You 4*«n now CorneTninIniR wdthmit pay1n|f f^r CTKlnin# 
nntil a full Niontha after yvur IS Wrokn' Training P«Hod, nod then! 
' w yav ew*r « to e*inpl*1*TviirpiiyiiMvila.ITbAt''imTLLAT-^ 

T+ GREATEST OF>‘EH I 1 can duvs tu do thii bveauH th* typ« of 
mim who ttiiJIf wuiti tofiet nheul. !■ han«t. If wnbilioul 

Kiotish to Mod In tin? coupon below, 1 belipye yoQ'U rnnkr Kwd I 

Practical Work En COYNE SHOPS 

It'fl EASY to kwn a BlC^PAY TRADE with tnr ' LcHna-br-ni>. 
InjF'' method. Ndt b» bpoki. not br eorrenponthinrtiH but by AC* 
TUAL PRACTICAL WORi£ JUST UKE YUU WOlJLD DO ON 
THC JOB. Th&t'i whF many coDesnu ■BtJorH Coyo* nnCnr 
Coyn* TrvfaHd K«n. 

Many Earn While Learning 

funder ijnn^t Jst thnt itop you. Uf plJin uialcci It 
pfHJUhin tapit CoFzw Tnlnk^ witb vary Lttl*maB«y, Uzu^ ctiutanti 



UTij nD or B TarSB part ot tbeirlMnf npmin dnfoi! part-timo work 
while faen, We'lT hcEp yon— «ml then vfryop L]ffBitfin*bnpl4yu*al 
Sarvic* Bf ter irrAdu«tliin. CayiM tetplByituBaC Kervle* 

raBMltB. Ypu r*c«4v« till* *B rri c* BbBBlutBly FRU ■* 
Mp *1 b*iibI:*_ 

REAL JOBS-GOOD MOItEY-QUICKI 

*^Ck]TnebPartedm 3 r dbT rnKnS 20 tPl&a»weck,'' writecD. Elliwarth, 
Kcrtb Cinriin*. wt thil fine Jab ob ihipboBnl* thanks to Coyne 
TrnInIPtf, »[>d P4W amke b nurath,''' uys C, F. Vintrot. Cwl- 
fomllu Han^T^ of eucBwftll mon boMt CovM. Whst tfadf h*TB 
done, yw, too, «h«il4 dal 

Got Pay-Raiding Facta FREE 



S*|*ot th« fl*ld yen Ilk* beet. th*'h malt enc of Ike cnoptm* betoW. 
l^t m* yn'p eiih^ Env Bit. FIU'JB ELeCTRlCAXi BtjOK pr 
HY RIO FREE liUkDLO^TkLEVUUUN nOOK- tJo *r qb4%vL- 
CioiL Do it today. 



MAIL ONLY THIS COUPON IMAIL ONLY THIS COUPON 
FOR FREE ELECTRICAL BOOKI FOR FREE RADIO BOOK 



M. C. LEWia* Fmldant 

GOTNK KVECrtKlCAL SCaML* lkopt. 2^72 

SQ 0 a. r*nrin* dii«*Bn* niiBoiB 

OrbtlrlDeJlt Pleua Mcvd bj* pour bit Ft** EUtlrlckl Bodkl. wUh 
151 JlluitriUDni and d^talli or ^our “Pay AtUr aradulltH" «f«r. 
Thli dHB iut ebllfmta bib |p aay war. 



I 

I ATftrtif. .... 

AddrcTt- 
City. 



R. Le vVtB* Pra*|flane 
■ADID DmtlDN* COTHK ELRCTRICAL SCHOOL 
sm a, p«ntlu SL, P*pc CMp^w* 111 . 

OrntJam^* Send me your Bit Fne Radio. T^krUlm aad TVJktpf 
Torture Uodk and of your *'Pbv Altar UraiEotltll''' •Sir, 

TtMi tlcci out obtltatfr m» In tny wij. 



-S"fiiUe. 



I 
I 
I 

I ^arat^ 

I 
I 



A ddrtsj 






ir/rrit tcHfitlj? to cirfi^crf ijcrs pleus€ uicn/iaii Populur ^rchuniat 
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POPULAR BIECHANICS AUVERTISIHG SECTION 











Bro#d««itlni 

Statist)* 



rin#^> [MMniHii*. bt^ 
itiDjiliini Bhil 
BUH nwn Cor b>b*Cikvb)C 
up 1o SG 41 CD' j viiu. 



i4ud Spsslicr 
Apurstut 



iBriUMlUB HJLB. M r TI M 



If yau are duantiftiefl with your prr»^ 
ent jab— if you Hi's « trUHxLLiilI oirjitjg id 
b rut with littSe or no prnopo^ of uoy- 
thinjE bclteT Uuui a aldtitxy nu.y 
vdope — Clip and Dillll the Coupoiit 
NOWl Get my big i^4-piige FREE 
BOOK oti tils' opporttmitlaa in Haitio. 
RaiuI hnU' iiui'C'kl.i' you i!:nn ledrii st 
hojrje' yoyr Bparc; tijn? ta bs a Radio 
Export — wbnt a>'hxI jobs jcradu^ 
ntsft hnvf b«sn getting— raid job* with 
re&l futures. 



mocfc U Jinoltrr croiwiqL 
DMiarv'-ni^hUiC Br|4 [lif- 
Baqthi nwiL. 









J. SMITH 

PrnJ^iil SplHmjE 
SbSIb iBBlOulfl 

Th* EMU idM dt> 
iKi^ Ell* UrpBn iltiid'v 
'I'niaLiifE «d nKmM[ii«!r 

-ttii UpiDcF jfadiutrjr Ibiii 
‘■arplb-ti 
Amnion. 



duAtzy i 



Sat ServIciitC 

Sparp time set lerv- 
ieiug pays many N. 
RJ. roon 

$15 n week extra. 
Full time men make 
aa much as S^O, SAOp 
S7S a weoh. 



YOU GET 
PRACTICALEXPERIENCE 
With RADIO Equipment 
I GIVE YOU 

m Bhaw you how tt> Ude tny jinnrEal RaiUa 1?q,ul|> 
niQOt far romlurtiiui ttKEHtiiacoita jmcl bukl4lng 
clraulLH uaert |n duel) wrll^DaWItseteaH t^’oert- 
huhaUBc. <^GnPT&l KlpnrlC, PIlIkOiR.C. A.- 
VlDiof. MnJartin and olheni. You work 
out with ycuT awn hands many at fhs 
Ihlllga you read In atir leaaon baokiu 
Thle W-W> method of 
tziLlnlas mo ken learn- 
itxg at hattie EjUfy^ Iti- 
tI?fBBtlnVi fHO' 
einHlluif+ ih* 

tense] y 3?rae- 
tleal. You 
iBoni how iwts 
Work, why 
they work and 
how In moke 
theiD work. 



R«a( Opportunities Ahead 
in Radio for Trained Men 

It> bird ti> find a (irfiJ with more op^ 
ponutiitieB huititiiiii: the trainod maiu 
Why in ltt33 — one of the wtimt dt' 
pruaioii yeora — the Rndio iJiduoLry 
sold 1213,000,000 worth of a&ts aod 
parts f Radjn net eulIh) INCREASED 
4o^— tube dales I NCrtEASEU 25^^! 
Over 3CKJ,0CX> people worke<l in the tn- 
It'" i gigantie bu-'«iTie-“3, even in the 
worst bufiiitdia .veora. And took whnt'o nhentl! 
Milljona qf seta ore golji^ out of date innuaXly* 
1]$, 000,000 aeta lire miw in oneraTiou on which 
oVor tSOO,000,000 ire spent EACH Y"EAR far 
rqpaim, Mrvicinjt, new lubefl, etc. Droidenatir* 
Blaliuna p*y their emplojew (eseluaiT,-e of ftr- 
tista]| Approximately S23,000,OM di year, Ad'- 
VertiaerB p«y 000 jcraai Rrondenating Btatione 
0%'er S7£,IH1Q,D00 a yeiu for RndJo time And 
talent. A few hundroi jobs thnT pnid SXO, SiK>, 
475 A week 20 yearn ngo have grawn to thou* 
aandd. Theae hgurEd lire ao big that they ''re litird 
topnap. Yet mey Ve nil THL^I Here^s a new 
Induatry that ba'i grown to be a roniineroLal 

5 1 ant E No w^a&der great buaiuMB lenders pre* 
ict a brilliant future for the great and growing 
Rndio induatry. 



Some of the Many Other Jobs 
N. R. I. Trains Men For 



Rndio Ser% iCf' lIllKlncHn nt ^ ou r n 

!* 1 inro thlir ttnilhf Sel-iler Mofk 

Iteiiiil ^jLlfH of Knillii^ ?<etrt iiml Flriitfpmrnt 

f'miee I'j.xprrt for Itrinlt .Htitreii 

flriinel^'nMtlutc SllltUiU llperiltvF 

Alrrkilfl l{zLitb> llpf‘rjilt>r 

Ship Ilmllo t>)K'rn1or 

Eoiiil S]kaiiEer Irmtiilttiitiin nnd 

Weriire 

Aittiz'-ltnilio InMijillnlloii iiiid Service 
'I'ele V Slnlhni llpmiltir 

4 'orii inerrlnt Ilmllo Stutimi 41 pern toe 
Slifirl IVni e T^rn pMiti 1 1 tlT f I 111 tluil nncI 
.Mnin ti-lill1irr 

DeHiKtiIntf imil Itulldiniif Ti-Atlni^ pmriit 

Service h^xperi iviili UntlUi FneHn^ry 
All-nroutiil Smlcltii; ii]\pri-t 






POPULAR MECHANICS ADVERTISING SECTION 
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MAKE $40 $60 $75 A WEEK 

at horn » WaXcaipmfm FREE PROOF 






Get Int 9 This Field 
With a Future 

There'a ojjportupity^ fnr ^au in Raillo. Its 
future V certuin. Televisiou, all art 
[iFiliiY RAllio, automcAiila Radio, L4:iva 
speaker nyntems, n-viatioD Radio, morina 
Hiwlio^n every brnnrh develop nient* 
impruvementa nre tekinit pliwe. Hero is a 
real future Inf mldiUoDHl thnuenncb ot 
trained lUDa who raidly know Radio. Got 
the Trojuioa Uiftl oi»rw the ri«wl to Kood 
pay and auecoMlt Semi me llie Coupon 
NOW — and ipet full pnrtioularB on how easy 
and iiiteroetiiiir t make leaminn at hnme. 
liead theletten; frnm.iTQHiuaitw who are to* 
day enrninv real nioiiey in thin fucinatinff 
industry. 

Learn At Home In Your S[iare 
Time To Be a Radio Expert 

Hold your job* There is iu> nwd far you to 
leave Ijomo- 1 will train you <|uiekly and 
iue:xpeiuuvo1y in your apnre tinie^ You 
don^t have to be a hiRh Bchoul or nnlleae 
CTHduitLe. My Cijiirse is written in a daor, 
iatereetiiiR "tylo ihpt mo«t any one nan 
crwp. I (tive you practical eipenenca 
under my fiO-oO method of Traimiur — one* 
half frnm tjoason Hooke and one-hnlf (rotn 
pnLcitioal eKperienre with equipment 1 ^va 
you. Tbia iminun luid uneciualled method 
hoN been riulled ona nf tliefreateal develop- 
menta in home study Uodio trninine, 

Many Make S5, $10, $15 a Week 
Extra In Spare Time While 
Learning 

My bi|E Et4*pajfB book sivea proof that many 
moke $5, *1{), a Mtrn wirvicine 

i*t» in thear apara time eaon after enroUinn. 
I jpve you plnnn and. Ide.i.s that luavo miwle 
flood epare tinie tiioiiey — SlBX) to Sl.OdO a 



0ini I rif 

national Vtadle Inelltuta, Dcpl. 5BP 
Waahtii|ton« D. C. 

TJeiir Mr. Smith: Without nhilf alio* me. nontl your hoot whlrli p^nu 
Ihe pfuire llmfi aiid Hail time Job fipportucitlns In Radi ti^d your fiO-fiO 

iBtbwtl ofiraliiitia menothnnnelusparelinietotiMome Rodia Exparu. 

ErViu pn'i.; pbT>Tr3 



NAME., 



address, 



.AGE. 



CITY, 



.STATE. 



year — for hundreds of fellowji- Cou™ 
ifl rainnui!i ofl '^the one that payB for itaeflf,’' 

Money Back If Not Satisfied 

I am so sure ttmt R. L can train you at 
home Butijrfartof ily that 1 will aaree in writiiiS 
to rsfuutl Bvery penuy of your tuition if you 
are not entiefiad with my I.cmou and Inatruc- 
tion Service Upon completinB. your CnilTBe. 
Youll Rct a copy of this agTeernent with my 
Hnak. 

64-PdKe Book of Information Free 

Get your copy TOD.^ Y. Jt'fl free to any um- 
bitiuua fsUow aver lA years uld. ft telln you 
about. RadLu'a apnrs tiuic and fiill time jnh 
opportunitiep; it tclb you about niv Coutm: 
wliat others who huye taken it are doinff un-d 
jiiakinj;. Find out wliat ^idiu OFFERS 
YOU — witbuut the Bliuhtest HLllRutlon. 
MAIL THE COUPON iu au envelope, nr 
ptute it on u ponny pmteard NOW. 

E. SMITH, President 

NATIONAL RAPIO INSTITUTE 
0«pt* 5BP, Wnhlncton, D. C* 



Clears 

In 11 m«nths 



*^nefore tahlna; 
your ftatfln 
Co urse 1 wjia 
malilnB tlfi a I esme 

hWE three yrara a<o. la ahnut 
m montiia I n»s4e about H.Sbtl 
111 lladlo. I awmot Myr tnn 
umoh lor I be wnndertuT fietp I 
have ruficlved from N. II, 1. — 
NOKL W. HAY. flin llniatl Pi-, 
Gadsden. Atabotuo. 



Naur Own* 
Own BifSlnoM 

• 

"'ll t had uot 
taken yuur 
Coumel would be 
tii^ffinff ditches ItBTtiMd af run- 
n!nu cay own buBlnesn. Dm 
week I made ITS on reptUirfOfl 
ainne, and this dtHan't count 
Oal 0 . If A folkiw vrahCfl (D SCt 
into Badln, N. R. 1. u the Ptoit' 
inR noJnt."— R. S. U>WIfk 
iLfnderh Radio ficrvln, Pltuv,^ 
\ f aeld, Ohio. 



Spar* Time 
Work. Fay* HI 
A Week 



“T da only spare 
time Radk> wcirk 
and uvCTB^re tin 
a iraek. People •rim In imid 
tlmea trnulil buy n oew Eodilo. 
new have the oH one flsed^— 
ATTEPHEN J. JiHAPTHATV, 
+07 WundrriKdi Avenue. Hur- 
b^oQ. Ohjn. 
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POPTJLAK MECHANICS ADVEfiXlSING SECTION 



THE ONLY MAN 




WHO COULD TALK TO 
THE SUPERINTENDENT 

*‘SooN after I began studying,” a student wrote tn 
us the other day, had a change in management 
pt our plant. I certainly was glad then that 1 had 
decided to study in my spare time. For, thanks to 
my I. C* S* Course,, I was the only man in the organ- 
ization who could talk to the Superintendent in hia 
ciwn language. As a result, I was promoted over 
turn who had been here many years longer than L” 

That's a time story of what just one I, C, S, student has 
dcKM!^, This k proviL>d by letters Irom satkfied students tdliag 
rtf irroTTniticjis fttid iacfensts in salary due dlnsctiy to 
study. 

One hour s. day, spent with the I, C. S, in the quiet of ycuir 
nwrt home, ytUI help prepare you fur success in the work, you 
KVjC hrst. TeJ, it ivitU Put It up to- tis U> prove IL 



INTERNATItJNJM nil R R ESP0NOCJ4CE SCHOPLS 



f/nJiurdol Vnituratly*' Box £SS3-EI, ftorinlon, 

Without eoft or ohltRiUon^ pluB< i«ivi;| Tita a wo; of your lunliteit, 
•■Wht Wins and W^.'' iui4 full panleulu'i iboirc tt» aubjiHC 
before ] Euito mui^rd X; 

TECHNICAL AND INDUSTRIAL COUhSEfi 



(□ Archltcatural DimfUniaa 

□ BiiUdiiui JCftiniiitiiv 

□ W-OOd AifillwDrii.km 

□ CaDlnclEir BJiiil BuUJk 

□ (^truiMunl I>nirt«[BaJi 

Q (jtrueComt Eurbuwx 

O E^niinAef 



P AalbbHftrJJo KIwtuBllEd 

□ rtuenbiuK . □ llmtlai; 

P Air 

P Ub«t ,Mb 1>I VVarbd' 

□ F^UkiiL Eciihnm 
P Kl«m iClniwlrifl Enc^BHr 
P Civil lilDciiiBS 
P iJafTej'iiLI Jhini AJjippiqf 

□ K<fri«eT>lh]D 

P a. IL l,.04K>rrioLivfiif Q Air BriAoB 
P JL IL Sertinn Eorririna 
P IL IL B-F-liJcn >tHl Builtlluii t’orrmui 

g lL JL riiKliiumjLO 
liich-tra; J:lJiJkut;rkaii 

B Moc-bAukftl PiwitATntD P f'liAcniArrjr p PlurniBr^r 

atubioMt □ TmliiLnbrr P Cwl Minim EnfFEi^r 

P NB-vi^tlnn, Q Hiiilffi-QiKTi.E'r 

P TnlLklB OvMbMt (rf Ejui>C 
□ Cotton Mii.hufji.if I uriiLK 
□ liVorilm ^Epu^faeturinB' 

p yrtiti Crhwimi 
P Qu EociEi'BtP Didtcl Enciii« P Poulirv Fartninc □ Uadia 
G Anatioo Eb|u>« P aiarioo EiLtumt 

BUSINESS TRAINING GOURSES 



O PocLrla Liirlitltis 

D WVIdicic^ iw»f1 Om 

□ Itnftdlm i^iiop BluesriiiUi 

P 'I'ctoffTBCili tini-lnrcV- 

□ T«let>1]on« Work 
Q AJwhAJUCkl iLailnKr 

Moc-biukftl PlwitATntD 
latubuwt □ Toaliiinkpr 
P In'f onLui^ ul^ PB.(.en'tJj3c 
O Pkttiirlinu.kaf' 
n llwt Trsuthimt of ^IbIkIb 

□ BH>.|Ka Knifcnppr ^ 

P BrUre BDril Buiifliiiir Poa-BTUBb P AcrtirulLLira 



a 



n MaBmerjjdaA 

G Od’ica 
P IniJuBTrisI 

Tr»ffi-e MlMJMTimejit 

Ari’cnintinry kJ.i1 

C.P.A. C'oBtfbuic 
G Booijkwploc 
P lSwr«t4rUl wotV 
P Coit A-ccuuntBJnt 

G RiiEMcnuiAiliip □ AdvETthEnt' 

P J^vico SUltiOrt 
P IVKElrnppr IlprarBliriE 

rtml wwi ii.t.hEi tj. 



>Tanie 

City 



P Duataus Comepomiuuie 

□ I.«J,i.niuf; fibov Ci,rjti. □ SEtiu 

□ Eltesocrdpliy and Trtim 

Q C.rivil UflTTWl 

P MaLI Cju-iinr 
G Rall-Brmi^ JJImO CIpfL 
P OrarJe Ekthcnd 6ubijrJ*ta 
P Ifich Rc-hooE Subj^tn* 

Q CoJiBA*- Prrph.Cr.lor; 

P Firal YjMt CallniBr 

□ Illu^tnt.Lm O' Rmniah 

P r'ajlomiiEia □ I'rpojfb 

P Llimbct £>BbIex 



■Ace. 



-Btatfl-, 



Oecupati on..... 

// yiof realde fn CtiHoda, fJlii ri» ikt IntrrHoUoinEri 

CorrcijicHa^nee fcAovild Canaaion. a^jutfreatj Cdiuda 

When UTttfnfj pi€asc mefitioit f*(Jpw?ar jVfechcudca 







AT HOME JN YOUR SPARE TIME 
under aupufrviaEuii of *N O R M A N 
cxentor ot tEte fn.moua nnlu 
Blrlp “liAN DUKN, SECRET OPER- 
ATIVE 48."' I Jit tile biff liewB» 

^apern.. Eueoc» — — rrol hinhc? puiy 
3C ynUn wluul you Icam the nay ilmplii 
mothuda and BccreCi whieh coakc Ihc 
MARi>ll cUrtuoni oo eucces^uL ScQd mime foe 
r drLiilp pi till* itornon n I CUV rK. A^iTfutayf 
MARSH CARTOON SCHOOL, 

CBIced^j DAUy NewsBldft., Dept, M- 1, CUcnltu, lIL 



B e a rivssenger 

TRAFFIC INSPECTOR 




A Cood Ti^oBili^Dn Will B* Baady foi^ Ydm 

V ros roMFLi^rn >.v > .r i;ur . m.-i 

will h^lp 7i>ll a Jtm' i*)i4r !. 1- #'#»rfn^r 

T™pn fii.jiarf JIT. \| vp Fjv 1 1 su |Hir nii.uifi. pip* I'l- 

Ijj J.C f r/u lid I ijJJ^r Ailv iJirF liirii^ 1 

viLli ..^1 v.rli..nc.Dd binl. ThATilLil^ ji.iir.. -ii-jib-.' ^i:rn 

rii.- bir.itJ F- - iJi. .mi-l 
iMir Irt-vr Mrnii' eTANpARU DUBI. 

fttn T R AiitiHa iNsn ruTi. dn. aca. Pwif djh h .r . 



A CULLEGE of ENQlNEERlNG 

M If fnU I I II AND ARCHItECrUflE 

IM JE,^§iTiT|/i]5^ If 4lgt Tew. Fully tireredited by 

I# V* OFt.'ewl Korth.CiTitrn]..\p.hn. -lyr- 

H W 0 1.0 Qy^li t U'iiiRii^in liii'iJEUTiJi'LiLeiM-l rla-nl, 

» * eivil, HieiiiLeiil, tire |iroler:tioii 

engLtiefdtiitffBdieiica and ftrchitwturr.Icailinii; to B.S. Dfiireu. All 
ntudent netivitie# — at hie I ire, itDcwi ]i vine aeeoTiinjoi lalion^. Day 
Ulul cvPTiinR clarweRb Bulletin seut vn rruneeL 

ARMOUfl INSTITUTE OF TECHNOLOGY 

FEDERAL STREET CHICAGO, ILLINOIS 

You Can Regain Perfect Speech, if you 

STAMMER 




^D(l TJHlay For iHiatillfully ll1iutra.iMl book: enU^Ind "llONT 
IfT AMM EJK. " wtjkJi Ucnrr.lfv I Up Jlnjptv llflJt MtlLud fur Lbu 

HifiEitLEe rr rrHtion of end uutteriru;- MAlbod auA- 

e^ufully Uu,ij.c Liuiliti 4 .Le far iU yrnm — aibm lllUl. Eo*. 

[lonHHl tjjr i.bivi'ciB.EiB. Pidl lafurtUKlIuli PolLcnItilfjC OOTmtiOD at 
■CMulu^ril^^ »BI- IrM. No obtieMinn. Bonjarntn N. DotU*. 
Dfiptx 151, CiteId' T nwer, InduciB poll*, ItidianA. 




VOICE 



lOO^L Improvement Ouarantecd 

We Isiiild, eitfenatiken thr> vnr&\ nrjnini — Hfj[ 

ailh sjNfii.^'t I'rUbiN. Lui by riji.ilonj^i.laJL^ sLiurirl (ind 
1 Fj’' mil y rntri-jlt ri,r.l;iri. . . B.ru! n .1 l..u]l|1 A|y 

Itdirtiiuii* -tu lrii|.r.ivt' iL^i’ ^Hipin^ uF ?j|H'ab.iri[; vjjLit 

LiJ prf'J'':- . . .U'MIP (-T »■ .l.f !• I >: I|1 ¥u|L™ Ip 'I ^ ilL Jn - 

L- iuri H'llV i'nu .-iilL l*-r Wiiif.- y.ilr wiinl. ^i,. h<*rik 

.“nt i^l n.n.M'.r-r UlLdlT I? =»•.!■. |H|3 f-' -ijtll-g lljf 

PERFECT VOICE INSTITUTE, Studio U-52 
301 No. IWlEhlcratt At*,.. Chitjgo. 




'UJLI'V aa AT iiiPBil ifHTliiji. tuiuniFr. (nil. futlip/fiis 
¥Tr ri ■ |™ V 1 IriLlCrJ-nin— ihil4.tlF? Pr...|lt. E'JfriJb 

im. I bur liukdmU ■a( klaJ. Ii^ coltw^iMjii. tFiinH IL tc FT 

n^hr aLtuidr: jmlikjof wnfl Mitli nir Iiii.rriuijii>ii<, jwtvrTK 
)^jn*4iat. Firkin In-rofs trbdMil 1ji|.<.> *irll.i>k. vpd l<h 
kbKnipk] (CEf IUyrtr»:»JJ PT«il»^(iw, tirmi. 

MA. SINCLAIRp HEALER IN INSECTS 
0«pL C. Bex 1134 Safi Dlftfo, Calif, 



. pleasure or PROFIT 

‘ a fiK<£iTfelJna l»nJ*¥ or m. prafttael* ™ 

V tiaw bn iTciiarB .11.01140; Ht l»™ iiod^^r Uiv 

pcnoiuf OjuimBa' .tsiKTiF In Uui nm ■rt 

of pfaolo»«*liy, Ni. iXPSTkai™ naC^MMTfr full of 
... : a • ipar* ihnr. JM«Jf whil» iBmiBr. Wtx UHWiiqi* 

y ' n ? ■tndra mnihiMl i]p* qn»IJfl™ r<m 

... bopItliNl fiCniB miliinl™, &rtn| 0'“!'*'“ fflrFJtM 

SocAJbE, in JUiJdcrx tulkigriipnr'- 

MIIltiqMl acHOOl or FIWTQnllAFitY *. 

3*01 MkhlCBB *MMIM 0*Rt. tJSl CNcaVl, 

BiiodFHEK boAjBt, 0*ip»^nrtw*Mi itodii-i* JlfcflfOtfrapfc*. "=1^ toil InioTTMUtia, 

N ame — 

Addrtm — — 
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These **Live** Lines Will Need 

Trained Workers Throughout Your Life 



Air Conditioning— 
a fioomiRtf Industry 



3 VtL 7 iJi^rii :iir corpdit+ciiLinK i rml*li :* tin 
luiit rtLir tmltHir W(‘-jitfn.T tu mir Uklrn, 
injUsmarii’aUy CM.irjlTf4liiLp n^hiTM^itituHS 
rnd liutnhaitv JUnI Liuurltii; imi K Jtlr* 

tUL%'^ tfJIlTLCi 

ror>miim rmtEU oiun? L'ulaifrirljilik'rtuij 
iK-iitrlirul Lli:il T-tiejr Jirt dt<iii:indtD|it 
tlmr 4iLJ-ruiitiliii)iil and ituulrniudu 
]ic' 4 itlnj( mini vpnliliLllni; ai'rtii-nw I* 
rrplJLrMj.Tlierffnrn, to ftL'ciKHi tluj 
ojijTulL, lilillIrlerK. VUiHlrit 



ilertriirtari* H *h«»L. roelMl *irk<-rii, HCil 
fillip wnrhvr^ mciJit mubir wr 
fn^r whulobrfHainmJiipe the utiiwHpiiil: 
nf a aEiwnttk»« Uj Je®l Id m Ui* nuumi 

D«)ul of a ud bonmlrv vnhutrr 




Diesel— the New 
Prime Mover 



AJirruiy Ditwlimr+i rn.Btrc.'3ilnr!i[i|iiiti‘aTii 
OBtl UiUjoilfLL' riLKillKfl [u Inc^dlDut I Vm, 
MIi>Em. loduidrlAt aaJ c^nmmn'Ttilal iHivrn!' 
htfttfif rnra iiiiiJ irueio»,^rrrftfT, 
uuii Irartorn, uf Ihi^Jr i i-rj’ 

lipw Cl [h'ml ) 1 1 K jTHiLulid (dell I'JTirl fpr}". 
ItkKIII thc> Lllcftl't Til] Elomtllilfu ttVtT 
ptW<T — fillTittInfi out i»r flu- 
pliiyniftit tfiLHt?;Jihila of meu cituT- 
bdnic utlifr IJ'ISr* Lff [Tljdni^, \VH :7 
ttLii Into I Ills hrw Ikni' now? 



IblMIlC 



I Tuu VMunf Eawfi och ilTvw up vllh li iiiUi 
mpD#Tjiit lnliAt ^iHi ljUlcr I 
mjl |i 

rjlHir mill In □□ fiMir nciH-i-IntirQ. 

iMir jrrartH litFT* wU1 Irm m Im-rvuknif 



mm rule 
IHHWtT t^n MTW 



■iFDimFiill tcir meii Iniii^t] In uffrrn^ 

tjap uHf ■MJu ign en w . 



Turning Spare Time into Dollars 



Business Tralnine 
Qpens All Doors 



C'^niTtiT nijiiii[ijf*Tw,nudJl:ori,pn- 
ViLtt' iJrfft'tarlfd, ualrfitllftl, briok- 
FlfEUifT^agi'iKini. f(r.. &n? 
ur«ilcN.| Id company, wlicthrr 

111 tuamifiirtutiEie^ un-r- 
cttamlhUbp. litUldiniip tmn^^irtii- 
tion, 0U3. In coil] Umpn and liiul, 
acrountfl hlhiJ 'Otbrr TiuaLmwi roci- 
ontftninijt rarmuHinilrncn 

jneut 111!' IxuucUixl, tlif nfm's uf^ 
fairn nnil firniinycn milBl l^pdirfft- 



td ajid bU ticf Vl!t*d . Utiijlikirw |kr«ys 

ri* 

I. . . . 

eiirEsueJvcfl lor □11^^^' ftttiueuiliiLtlBL 



fw^Ucl* ■fhilltr. Sfuli 

en(Hd '■flnnr^niv^lF 4o UhM Ailed 



Auto Fletd 
Crowitis yearly 



Think of tlsf urmYof nhcifi wnrk- 

Cffl, ifrfVlC'cj Jiiftl, aali-flcUt:!] f tuiLif- 

ICLtro, I'tr,, Wbij- mahir ttnu-'iliNr tint 

and H:tVlfv Wc itut 
dflJly frum some form of 
luomlc— dor or bUfl^ tltirk at Imc- 
tnr. Aulo kxuiriufuc'turcrB cjtpfiH to 
tujm nut over tvo mtlllon iicw 
eorfl, trurlta. etc,, in bdditd 
to the 2S.000.000 aJrently in use. 
tOInk of the hundralfl af Ibcm^ 
eimtla empScyed to aunply Berr\lcw 
Ifi^ and repaint, llnal, uu[-lcrinr+ 
and other afeeBnordfa. Of uJl nia- 
rhincB in fottimun u»i‘, thf nil to 

S rohtihiv tlemunrtB the rao«l fli- 
‘Dtlnn and rare — moat of vrhlrli 
requires irolncd workenL 



Half the men and women employed 
today ore working at jobs ihot did not 
exist 30 years ogo* Every line of work 
described here will need trained work- 
ers throughout your lifetime* 

All are either bosk lines, like Archi- 
tecture, Business, Drafting, Etectricol 
and Automotive Engineering; or new 
developments like Diesel Engineer- 
ing and Air Conditioning, thot hove 
olreody built up a populor demand. 

Therefore you con safely make any 
one of these ** live" lines your \ ife work* 



Electricity Is 
Still EKPandlne 



TliPiniportlirft ^nrr. fhnt pcynrr, 
lie rtf. illkl c^inbiiJiiI'Turlnu plav thi 
our fitTyflny life nijilutn t'lfi’Trlnity 
onil Iir Dlir bli^ml iDilLInlrlra, wf- 
fcrlhif wrll-puUt C"]4f|>luyiiii>tit lo 
EULIIIOtjB cjT l.nLLiin] rcLfc'Ji liUcl wi.1 — 
•DU'U AlUl Itiri ttc'TV ufwqi lor t’llT- 
Irli^lfy ruliHtJitiily tM'tnu dpvi-liifutj 
frifluri- riiut ][ Will tui a tfrtwinit 
JtuLuHlJT fur ft 1^4‘mTIUlnn tn ccjru£'. 



KJf’i'lrlcity olTcra A IhuujLiiid uii- 
piiminlitfEfl In nimiu fftCiuriiKT. 

iraiiy|>4rt>tkih. ixiinlaupjrH.Eji.,f, (>fiww 

' i( .rir, El jriiu a.r# Ji»iNlr 

I -pyknnniTltv III p rHaJo- lift*, t 
b! Um Eutm CMHthMM b dlK 



Bulidlne Gets New Impetus 



fnXE.QOf? nenuuq to ibu country's populfttinn. ftnui timt IfttiHy 

Ihore hu lyem vtrr lEftlH prvriahm for b'l □ Q * ■ n r tbm , Nv* Put tPifl F«donl 
{^Trrnmofit lo Iwilibii aafirnl jOEUlicftMiaiBa profoH*. ajvl l«cii|lni 
Co 4n4BrS4ttllhP to tlurir bm«a uT ftuili) araoBoa, too tforCioig 

eruM Itt bwMEHC m*It1iJm will 

D*#n CTBDIto fa tap Qoiliitn* trMPfl PT«hUp«lP, CBntFWtofl-, 

pippfturpJ itPM P04 rstraerptp purlcrH. ePn»flt*Pa. taP^'Pi . 

pluaibon, phrat-nipllpl workpr*. totll WCiritPIP. rto. Tftp BrW linr>«tU4 «1«PA 

to buimutff *|U HMto DPW ^uwi 111 bJI thp»P liopa* lK>Cil DBpf bimI 



Orifismen Needed 
(n Every Industry 



Thi:' drttftsEnjiri la lln' Grat ta tie 

biriNl uQ4] thf to be lln>cl, tx'- 

cftUK «verr airuciuf^, mnehinr.. 

And rnojLufftrtqrecI (ifodUCC BtnrtB 
DD tbb ilrafUDK tabli*. Hia worklnic 
dfft W iil)^ Vt tibE It LEdcI liiHlrui!' LLciug 
to ahop and Tartory workBrq] mr- 
^Iiirtridjtm, aimI mA?h»n- 
wnrkens in axerl and dlunf and 

fnniTE!t(>T TPhllE lUfl cuutftfli jLhd 

tnsluInjT iBUfl him dlrtct to Ihn 
falR-pav jotMi. Evrry phiw of ill- 
IlilUtry IB so dcpf]hf)>Fnt on tho 
druftiiriAA Ihnt lip has hlfl picb rif 
hundr«dB nf acirflallHKl liti«A. mid 

pwnvImiirDreDHfif.iif nriw cIpvIcp CfPPIn 
a*w sito PDd oojwituHf tiee fiw. HJib. 



Train at Home for the Job You Want 

You can got ready for & wctl-paid pemUiot in your chniDu cf thpno itovc n linca Ibrouiih kome studr it yemr bpato time. All 

iuBtrunion nmlcnril furiuebi-u. Individ ua.1 b&lp tokenpvor ncodi^- E^nipLciymnntacrvifG' (pndcirwrd by cniployi*rt] when trainLufc La 
doinpEftfd — no «±tira chcireu. Btnrt now to lit youiacLf lor n line of work that will prov1d43 flood jobs all your life. EttaU cqupon 
TODAV lor Free BuUotiiu No obligation. Anwican &ch»l, Draxai Av*- At 5tth SI., Chlcsfo, ||. $. A- 




The Amc-Hciwi Rrhool wan chariop«d na an 
educutiunal inatituiion, not lor proftt. in 
Eftompt from FedtJnil Laconic tm* 
Special in4UU*tioii loatetial prepured by 

over vclf* 
kDhfTh EdUOa* 
lord. EiitlnBctd, 
and EiccuUvea* 
uod ai]D|ii«d by 
many reaident 
acliools and tol- 
Jr«oa, V w, Sftvy 
A aod PruvloRC of 
Manitoba. Can. 



American School^ Deptp G- 245 , Drenel Ave. at SSth $t-p Chicago 

Toll me how' to^it jvndy lor well-paid pcojtion in line chcekijd X: 

□ Afr Condltianlni O Automathra Encfmvfinc n Encinfvlef 

□ Anttllvctura O Bnwtpuaa Manacanufil □ PraRtne A D«fttcn 

□ £1«etrl«*l Crtflnttrliic 



Nam* 



Aff 



Wftew nfritlyiff to rtdurrf iaer# utratinti Poftulfir Jinn fra 
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POPDIAR MKCHAKICS ADVEKTISISG SECTION 




Turns Spare Hours Into Cash! 




in Vour Hwn Home 




No ! Sd fiatiVuK?:' 

IniT? Wp you Umv t-r> 

ftinkr' b((t tiioni.'y 

mst-r-Hiop (IL/r \\'« 

Hturt yiMi nit3i hiji 

OLitfit !iluiw]i ciliyPts 
W(1 supuly yi>ti Willi $jAn 
wi>rin ■][ Cjifrwnfi.T^ frr“f uT ultra 
pliKTitH jiJnl -iliftw j-i^u hon- 1th 
Itef nr HiPiTi wtJtlribLi ](^p,-|[he 
j^ur hfitTbfl il'p ulvic you lJSJ 
Ti-^UifE EMuJW for rnsltljn moriry. 
0 [h' MMinl-tT "1 

«Ti rurtitriint ill CHIP 

wi' 1 ' 41 . i^lici-Phnr v^rtr^, '"^iy 

S^l-p wtTO linEWK for .'V wfttlus. 

I liifl tn (ny nr-ih yrjip/‘ n yj , 
nf IFL, "1 lifrt j;5,.ni>ih 

wr»nri r»r liimlruKw Eu^i ywir ijiirl 

fT IE I 'JjJiWf tlild ypjir f} ii-' 
INpw ACiuftro. ritlXirtif; “f w'Oultl 
rhfH tiike iUNK) fnr uif (.'OiirHit." 

No Eitpcrietice Needed 

\ 'fjiJ T no m ii y tnn.'fijL ilipuranPcthiJ 
■ nFiPmtf ijiKirim Kilty with HTr'w 
Bliltv Xi> |i|lurlv. VjiIJ 

li’nni !iy Oihfim, tv Hi iirUjiUi- iiliU- 

tiy rii'pf.wiary. Itrir fiany 
AImI hnrt ni;<kr* tl|p wi'Klt giuj' 1 o 
ItNim nnrl m jIho bmcI llTit 

ynK Ut Tiijfefl- uihchd iiriiP- 

ri Willy Trojij itn? jn«n, 

Quick Stiles in Your 
Home 

Xn iiwJ T£i [pin-i' 1|M! timtiH' trj 
ilkBfiih.n' gf cvn^ thlm: you (n:ikp. 

I Hir n^iw jHil.oiliiitli- HiiJcain'ui 
i\ar^ ]lI 1 thf SflllMh? for yiju, ikt_ 
*i>l|liL’i| tc? IJUl-'tly flui] ftisn Inly- 
om lap «^| itii; y,>u 

fan liirn ijui 

No Cost Plan 

Sflut POKluin Igr c|i?(EitlH of ofw 
tllali til lit. jmiy+ fmr yqiip yirt^hle 
f iHif.-ii- Iniujijb-M tmiKlTiu trlir i-tiah 
tirnjlt.i Iti your [hiH’iiPt Mnt3 fow- 
(lori fli.m vi/hitfi' o|jimiI(jjch for ni'w 
irivnj|hi>rr' Itf-t? bt.IIL EitliJC u]T(* 4 '-t^^ 

fireside industries 

Dgpl» Adrian. Mifji. 



pliTsldc Industries, 

IJypt. Adriunn Midi. 

iErnd luii Honk oii Uiillie! I'bnr'grpt- 

ItiLf far B I'lu incfiior. Ahso ilpluJia 

tft fi1i*n i.FiiBt will rtiy rap my ( ttiur^p iitid 

ttlvc iin; till! pporKi lualitps. 



Nami:., . 

ADUREPf^. 
CITY. 



STATE » ^ 






w;e €11 lA'tiiffKih jjiffiso nien^iiDn Pfifular Mechanics 




LEARN AT HOME 



Are you adulc alert, amhitious, willing to study? 
Invent igale LAW! We priildeyou step by step— 
furnish ail texts, including 14- volume Law Libra- 
ry, Training prepared by leading law prof essorfl 
and given by members of bar. Degree of LL. B. 
conferred* Low cost, easy terms* Send NOW 
for Free , 64-pgge ‘ ‘LawTraining for Lead ership*” 

LiSalle Extension Uaiversityi DipL Nf-U Chiosgo 



..MONMUiaU 

la4^^100 pfirttoB flOLD EVERY WEEK bj neoplfl wlifl knbW hew 



Our markelltw -H^rylfiP HoEdm you to quiol^; 

that teila you bc»n 



la fjinciDati nit. ra-^y] 

T]*tleui-wldE Rfllea. \\ rile mm t«r F RE E b6o K‘ 
tn earn wiiUa you learn. 

UNIVERSAL PKOT<IRRAI»HER£*lll^. 13. IP W,JJrd St..R*V.C. 




■^"BECOME A LIGHTNING 

THICK CARTOONIST” 



4m: LHvfi PPrfUK'Ine pTo«rkJTi of 2tl TtVk [>riW- 
[Ufa with lit9CEiictlBi;iB. f^Lahut ot Cluia Talk SilttpIlCH rree^ 

BALDA ART SERVICE. 0*pt. 1. Oahkoati, WLb. 



Turn Cheap Oil toGas Heat 



HEATS CHEAPER 

Than Other Fuels! 

Sm|i 1 iiAinn iTnr fire iMwk iih LAC013 
sf u*il|leii*i rew Jiitoiutlr 

u 1 jHihiiir, Wn-ld'i Ira-asi. HrbredJ ilavee 
et fupt nipti. GlTui ItatlKr itaDUi witli 
Leu c 4. O-iHidrlcl] (Me.J eisrh BCD 

OTfir ima| iige w^ler." CImpi, aolafitnef. a^iubiA 

sbhivrmune. lA.CCH] Jb uae. OU.AaANTEU,P» 
IVDITf I Oeh l*w brlrp. a*dl t" *4=ii*^ 

. deriTJi, kiw rirttiE^^Tiwt*. 0 *s 

«»'Ahk.Trlai-Olldraiidr,^tli(a'.i. fEND t>'KW; 




fb Varit 
Mb dm 

HtiUMs 




LUapJlBVRiEBCP., mUiilHi Ara.erhiQld.lL 



~U«k ^».AIaUM 

Iait'£h |K4oii behI Fim-J est^d 
nt^ilii<airlnMnH.Hll etiirta, 
1 JMhtBlhun ■a.Biplis buTb&r, <iq 
d.Bii^u.riJ, iiiihifct to euBiijti, 

fJuJi, nj-e WrHe 

uuItB rit mr 

L. . 1 . ftini.OW. fV* 



Inventions Wanted 

Patenitecl or UnpdteKted* 



TTav* you 11 stniml. proitEral Inremlyn for iiale. pmujiitwl 
lyr uurMlLentqaL' T( Kr. n^rug 

Chartered Irt^Glule of American Itiventnrs 

SilTA BarriAter BuilclJTifif Woahingftons D« C« 




owTo Secure A 



Tells Alraitt Those and Other Positions 
RA1LWArP0STALCLERKSIHIlD$Z7Hirefr 
POSTMASTER S1I0S to $I5S0 a r«ar 
POST OFFICE CLERK $17A0 to SlftO a yur 
R* F* 0, MAIL CARRIER SfSOD lo SUOO i>ur 

FREP BO Ale tellik' how I cun helu yiM] 

■ BEt a t^EivcninifHit /iih. 

I WM Sairlcg K^mlnur— haii^'o 
If eittirgn Ifl, ynu may 

NOW fur A CTSvermnent .... 

Tt re IiV rite nr itinll muslin TOri'AV+ 

ChH Sw^ee Erpert Si Cik llifgr. RKbciEer* K, y 
PiaOBg kgnu me your tfeg Unv to k^r lirdi u CciTeminant r'<>6LtluD.'^ 

Name. .,...., H ^ ^ . 

Address. 



f’or H yenra 
helped ttioKsaode. 

q^iKy. Oefi rgody NOW fur a Onverhuienii posltlcD. Cfiekid for 
irw unqil. — ■’ 
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A True Incident ... 

In the Life of an 

R-T-1 Trained Man 

Car for Canedtan 

Pacific Railway. Orudg* 
try. Long hours. Dirty, 
unhealthy work. $18 a 
week — when he worked. 
And no chance for ad- 
vancement* 

That was the life of Wil- 
liam T. RIdd. Verdun, P* 
Q*, Canada — before he en- 
rolled for R-T-1 Training. 

TODAY — a btutness of hca 
own. 515TO worth of cquip- 
mumt fully pajtj for» fiornin^i 
averaging. $60 a w^h. Sec- 
retary of Radio Service Metl'a 
Cl Lit — and writing peid ar- 
tielei for Radio page of leading 
newspaper. Clean, healthful 
work. Safe from pay cuts and 
un cm ploy men t. Bntirely 
du* fo R-T^J Fra m j'n ' ' aay-B. 
Mr, Ridd. 

He dipped the R-T-I Coupon. 
Why don't you? 



hoi 



Why Ktick Dti a smaM-pay, no future job? 
Find out what Radio CKffera YOU. the 

coupon NOW, Oet my tig FREE book cm Radio 
and iti opivortunities. Read how quickly you can leem 
at home in your spare time to be a Radio Expert, 



Radio h Ptiii of Real Op[»ortuiii- 
ties for Trained Men 

My book has shown hundreds of fellows 
how to quickly make more money and 
win success. It tells you about the 
famous Advisory Board of top-notch 
Radio etigineers who take time from 
their jobs with big Radio Companies to 
direct and supervise your R-T-I Train- 
ing . * , about the 45 leading Radio 
Manufacturers who endorse my train- 
ing and recommend it to you . . . 
about hundreds of my students and 
graduates who have doubled and tripled 
their earnings as a result of R-T-I 
Training . . . about the wonderful fu- 
ture ahead for "trained^' men in Radio. 

Many Make §5 to $20 a Week in 
Spare Time . . . While Learning 

That'i what many of my atudenta do aoOn 
dfter enrolling. Hold your job. Give me only 
pqrt of your apam time. When you enroll for 
R-T*I Training, I'll send you clear,, simple 
jmstructiona for "cRshina in’' on part of your 
nparc-time by doing neighborhood aervice 
jobfl. L. M, Chriatertaen, I>eweyviilc* Utah, 
wrotei " KaVc already made doing apare 

time Radio work Did my heat job two weekl 
after enroLlinE," 



My Money-Back Agreement 
Protects You 

Radio service work ia juat the atarting 
point in R-T-I Training. I give you 
FIVE Advanced Couroca, without a 
penny extra eoat^ that takes you Up 
through the very Intnt development* 
In. Radio and into the new and larger 
held of Elcctronica — Television, Sound 
Picturei, Photo Celli and Public Ad- 
drei* Systema. I give you 4 BIG 
OUTFITS OF RADIO EQUIP- 
MENT to work with. Make* R-T-I 
Training practice] ^"Shop Traioing" 
for the hame. 

Mail Coupon NOW 

INVESTIGATE? t*eam why 45 bta 
Radio maDLifactarcra endorae and 
recommend R-T-I Training . , . how 
the famoua .R-T-I Adviaory Board 
■works for you and with you , , * 
■whet my Employment Department 
doea to help you get into your favorite 
branch of Radio after graduation . . . 
about my Money-Back Agreement, 
and the many other outaLanding R-T-I 
Foatureq. Clip and mail the Coupon 
NOW. 

RAY D* SMITH, 

Pnaldant* 

RADIO & TELEVI- 
SION INSTITUTE, 

Chluco 



R-T*rs Foimnui Advlinry Board of Nn- 
tloTiBlIy Known Radio Enfineor^ nnd Ei> 
ecutives 



E. B. SffliM r 

eihiiir Kniirt^r 



Hvrti*r H40BP 

ltaai'> k¥^'. 

ChJt:BCD 



Tliey 

SuiHiwIie 

Yaitf 

Trairiing 

Dr. 0- 

CliK# CtatUirriF 

ScditirL-Wii^^ir Our- 
[nJrn.l^D 

HBitdaU acnaa 

(111 iiTh-arPMa- eiiF. 
lltiMlin EniimrnTt n.rn[ 
A]ibmFpfI.iuitt<I' 

KmI HibhI 

KenVh a.>i|iii Cnr- 
PurHllMb 

E. D. VniltBn 

.Si-rV-lrH M'rir., CMtIIE 4 
nmt ]*^SrTT kbilia 

pa[»MDn 



MAIL COUPON FOR FREE BOOK 



RAV D>. SMITH, PfBi«d*iit 

Radf* & Talaritiari Inatltuta CA-T-I> 

2130 LAwranee Ave., Dept. 12 
ChieagA, III. 

Dear Mf. Smiths Wlthrnit obUgatlnff me Aeticl FUSE I'OOR 
abvUC *pirt-t1me and lulFllme ltadl« cpporluaEtlM and near I 
eati trafn fnr them at htitnc. 



AddresH. 



, Ai!e.i 



.8uiie, 



When writin^t to aduertiaej’s pleaie gncfitfrsic /'opufaf 3/ecAaiilcs 
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£^ATENT 



INVENTORS H/ritehr 



INTERESTING 

INVENTIONS 




An Early Revolver 

Til in pJirly Colt rpvoJver 
patRStcdin I^muul Cnli^ 

its orisiniMor^ woe known ne ttic boy inv'^ntor. Wliil« BlilJ u 
tail he ran »way to ecft ftliJ whiUlpii the first modci Of a rpptat- 
ln£ fire-arm cut of wood dariTip: hie leisiiiro luompiita on allies 
board- Colt waa rMuaeverinK- Three year* later, in l&W, no 
had made impTOvomente in produre tbe second revmyer phnwn 
licrt. it WBH Used in the Mcnlean Wfir. By 1652, Colt hatl tho 
larpral firt^nmifl factory in. the woflcL Colt died a very 
wokltli^'^ rnim. 




This in nti rally Cillotte ^iafrty KaEor and the brainiiini: nf one 
of <mr fTienti^at nLodent coiniiirTctAi iMiterfirisre. Milljonq of 
mfrty ruEorp have nince botn sold all ovpr the wurld iimj 
millions nf (lollflrB of profit have been umde. For cemurlen men 
shaved with the old ntmighit ed^p rnior. Then eame Gillette 
with his happy idea. 



Many Little Ideas Have Big 
Commercial Possibilities 



Look around in any dircrtion today and see the in- 
ventor's handiivorli* Many of the most sucreKifful 
inventions have been the Kmall things found in fen- 
ce nt Stores.^ drug stores, hartliivare stores and the like* 
Many inventions have come from men ^ ho tlid not 
ronsfder themwlves inventors at nlL If you Jiave an 
idea which in your juditmeiit ivnll make money, save 
money^ time, saw lalxir or give pleajiiire — then 
sc€ aliotit proiecting your rights lo it. It cost:^ 5 *ou 
nothing to learn the facts. The Patent Laws were 
made to protect the poor man and the rich man 
alike, Put you must know hqw to take advantage 
of them. 



‘^TjECEIVED your fmok, ^Patent Pmterlion/ *' 
wTiles an inventor, "and 1 am only s*>rrs' that 
1 did not have the information contained therein 
some thirty years ago. I have been unfortunate 
enough through my Ignorance to lose out In 
at least three major instances where under- 
standing would have helped immeasurably*^' 

Another inventor says: "In going through your 
hook, one of >'our mechanical moi^ments gave me 
an iilca that I am sure 1 \\ill be able to use in my 
invention,” 

We rite the?e statements from inventors simply to 
empiuisijc one point: Ignorance is dangerous j, where 
Patent matters arc concerned. The easiest wa>' for 
an inventor to lose his rights, his pcssibhi profits, is 
to do notliing simply because he doesn't knovr 
WHAT TO DO, 

That. jH why inventors by the hundred have wel- 
comed the book shown on the opposite page* It 
tells them WHAT TO DO, Its facts may l>c the 
means of saving money, saving time, and most im- 
poiiant, saving later disappointment. 

Can You Answer These Questions? 

How do the Patent Laws protect an inventor? 
What is the first simple step to take to establish a 
claim to an invention? Wh.it kind of a sketch or 
drawing is needed? When ia a model needed? 
Wlmtcan nn inventor do to aeon re financial asaiat- 
uTifte? Why is a Patent neccHwiry? wniat cjin be 
Patented? What cfin a competent Patent Attor- 
ney do for yon? What will it cost? What is the 
prelimiziiLry search and why is it important? 

Th(w mtul oHifr PUKKL-flt aru in our book 

of fcK"l8, " Patent Protenlioa " In it, we have put UiefirntrticflJ, 
uHHblG inlDtiuntion from thirty •«ix ycara' u|> 0 tiyneD we 

hnnw the Bvrrai^F mitn requiren. Among other ihin^ it shows 

iiilorrEting inventienp, 115 nmhfiniml ixiovfmentG, viewe of 
the Ur Sr Fstent OlEiret Anci tmich. morfi. It ts youn for the 
Asking r VTe gladly send it ujjtli our cDniplinicnt-G to seriouB, 
interMted men, 

HOW WE HELP INVENTORS 

For thirty-sli ypirt— mOrEi than & third of tl teh tilry—it has 
hp.f.i\ our hujineM to helo invent otb; U> EMist. them in ar4.^unii-K 
ALL Tim niOTECTION TO WHICU THEY AHE 
ENTITLED. Wt have repr+rsentod not a luw inventor*, or a 
few hundred, but THOUSANDS nf them in their dealiniin 

with the E* S, Patftllt OHicn. Wo ariBWut qunttloh* — tljOiisADUa 
of them a yenr. VVe etudy eaeh devic® to hrlns out its beeit 
Futentahle pon-ibilitiFn; we often dimiarle Inventor* who might 
have gona aEieftd with invent ions which coiiUL not. poaeibly hnve 
been proterled. By methcKln of efTHiintiey, rarrlully [levh?IOp«l 
over a long period, we endesvor to keep eipcnae at a mitijiniiiD. 
We arrange doferrod paymenta wkerD tfioy arc n^oded. 




irhen icrffinjj to aduertfsers pFenflC bicfttfoM Papnlfrr Mechanics 
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This is a 



NEW 

Book About 
SELLING INVENTIONS 



Tlierp n.rp iwo nult» lo uveriV' invfiiitivo hucccss: 
Til Elf D lA tiler invilutivc aido. ulihrli diiAtn with the 
invpiUinn itwU. Thpre in the commercial aide, 
which la thp wuy Lim itlVpblnr sehi ubcnit 
Kii invirntion on thu iiiarkeE, A gocrJ inveiitiou, 
poorly liiiiiiUpdH Lnii pruve jl failure commer- 
cially. An ordinary invention, properly iian-' 
died, tun lie madn a moony- teakiir . Ill thia 
NEW booklet We nive you " HtnuEtsiliniiB «n 
\yhcn and Hpw to !5eU nn Invention.'' We 
Kivc you prneliml hiiita und udrieef on ike 
ctinmicircnd wide nf inventinR. Write uji a 
curd, Icttrr or uac the hiuidy iroupon. Look 
before you leap, KNOW THE FACTS. 
They coat you notbili^. They may he 
worth much, 

STRICTEST SECRECY 

with these two hookietfi, we will abm saml yon 
h copy of our hA'ldwico of 111 vein [im'' 

form, on Whlrh yoil can nkoLck nnd dcw.TlhO 
your iDv^utton aail CHLablish a date of tllni- 
closure. Hum a iIuldU iliaclOHum may tuter 
protc Importani to you. Wd send full Instnu'- 
tin as. Any letters, skeickni, ctrnwlnaH nr 
ihoOgIh you scnil ip an* held In l^TllICTJiST 
HECRFC'W Vnu ran write ip frankly^ Hub 
drat. Ret the furta. HiRn orjd send the enupon 
now. Get that much done Cnday. 



Wfi^n fu oducrlfstTrs jiffrajt? iitcnffon Pojiwfap' J/c’cfianif# 



FACTS 












Of f. 






yZ’ 

A 
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If il do 

thing about itt Get 
’a raise in salary — but first get the training 
that will entitle you fa this raise. Thousands 
of men in the same &c os you have gotten 
this training by spore-lime study of an LC.S, 
Course. Moil the coupon today! 



MTEFTNATIONJlit. COftRESPON SENCE SCHORLS 



*‘Thn Univ^rutl Vniv*rw{ty*^ Box 55SS-II, S^rantorti Penno. 
Withwjt mrt cr ohllAit1i)n, plmte tend bib l «tp7 of yoyr 
Wha Win Md Why,” udd full p^jUc^jIstb atnut Uid lubjMt b^cr« 
vitLkh 1 JuTfr rnarkod X: 



ANO 



TECHNiOi 

tj AraUlMt 

D ArcLil«oturBl DtnFtaaiaji 
lU nunding; l^l4TaB.ikac 
D Wwd MUlxwLbic 

g CcmtTutnr uicl Kiiili]«<r 
Structural Draftjaiun 
□ Structural EugiiHMr 
P ElKtf ical Eucinwr 
O Electrie Idgbtiaac 
D Wglding, ElBctrir and Oaa 

D ItDadlng SJrop BiucfrlritB 
D T«li!4rapti Englnncr 
P Totapbono Work 
Q KlrcKanical EligltiMr 
G Mccbiaakal DruKjunan 
P MMiiialAt P TootniaL'Bf 

g lBTBntiim ia 4 Patcsiiag 

I'attwn maker 

G It at Tmlrri'cnt uf ^I^tala 
P UrUlgfl Euglbirirr 

P Rridgo and UuHtllsc Fempan □ Aariculturt 
P Oaa EncinDin Diaal Eiupna □ P^Lditv t' 

G ATialipq Eaclaca □ Marina Huslnacr 

BUSINESS TRAINING COtlRSEB 



INDUBTRIAI. COURSES 

□ Automolhlla Mochanlii 

DPlUnljinc [~| If Bating 

P Air CdninilciiuiiC' 

□ Shml MclaJ Wutkar 

□ Ktnam Engine 

□ Steam ElwtrHi 

P Civil Engraiwr 

n BurYDyuta and Mapping 

P It«frlc*ira(.luP 

□ R, lU LocomotiviB 

P li_ iL- fionioo ForBBiui 
G IL IL Bridga anil Bnililiu Fctrlliaia 
P IL R. SignaJruiin Q AirUrakra 
P lliahwar Eitginp^rEDg 

□ Chcniutrr ^ O rharmafy 

Q Coat MinSnj Engioc^ 

G Kav^atkiCi G B47ll«TnBkf<r 

P Textile OvofBMr «r SupL 
P <!Tottrf]q Mauu-facturiBg 
P Wnolca Mag^aoUcring 

□ rnjSt QpawiiLg 

log P iLaitio 



D Burincap MaaMBmeot 

P lEMluatrial AlanagctucOt 

O 'I'nilic UaoaanoBUti 

P AtcuunlAnt^ and 
C.F.A. L'oariiiiig 
P Bookkeopiog 
P Herrolariu Work 
P Ccirl Arman lanl 
G S^alaatoaiialilp P AidTErtliiuig 



P SuidncKr CaiToatKHKlatm< 
P L«tl«ruig Sbev CitnlB 
□ and Tyvteg 

O Civil IJflTvw* 

G Ilaikvay Matt Ct-rk 

P Orado ^hooL SuLiacIa 
P High Sebool SubijtetB 
P CoHago J'r^paraiiDry 
P iJlvitnUng 



n sieop 
□ F|>ftnitii 
P FrEodi 



Kiuinfl..,..,, 



AgV.r. 



Addfeii. 







eetupatlon.. 



TFActl fvrttiup p^ea^e uicnfiujt Popuiav M^chitniQS 





4 Inches of Muscle 
Put On Your Arms 

m p M OFwawliiftfunffy^urmonty 

Orrman Iron RhcK Muaeto HuUder b Lht arrar- 
eai eivrciwr mado lo build giani-like anui. wldo 
Irawvrful abouldcTW. lirnwny imek atul ir^mendmu 
chcaf.. "jl. caonol ha eiliialnd," naya WlttlHni Tlay^ 
nvandi Anirripa^a Klrnnant armrd nnan. JtiJin F^iIb- 
pann added 5 inebes la liii anna. J'atem 1 ink'll 
cm each tneep the StbI wnk_ 

60 Oey OeursB Included FREEf 

Tlf IrvB fiiHiiriii. D]iuFril«t -iniuna wilb. hu.Li.m»iia 

nerriHi hifludHl FILE£I At ua ejtn eoet a* irdl ei].uip 
I be riDuiHP lr»n. £lH>e wltU ear aew Hied CMltP :6l[rki.pih 
Itatlitor Bod Bintu|lli Haslat<a. Tkn (caarmi 4UT#r V<4| 
TbEnmndp an ualai thli biarw-Iitiu 
itKAitk bvildat.. IL if Uia .baliifa ii| tha 

KCiVli' roia in n llili hpatihL ip(T«r bihI 
aiL l.|iB IfiwDrt prked irid bjgant re^l- 
giltiba eTEfiiMt milar IL. auii l9[iiH-lb| 
lirippf elTBB FB.EEF Hfiid fiiF [r™ intm- 
inaiiiin ulillanEkip.. WrU-b stuimri 

Md iddrffa in n4a^abi Mid rv.hi hr— 

AMERICAN ATHLETIC APPLIANCE CO. 
412A Paul ftt.f D apt. 112^ Plllladalphia, Pa. 



SETA 
GOLD 
MEDAL 
AW AND t 



W FPOC« I 



BIG PROFITS IN “NUFOND GIANTS" 

BreedeclAyB I0,00fl cKf||gi;iiic]] your. TlLi|l(yr)gAEieJtSl.(Kh4R-OltODieti. 
Nn cxperfiifiiOe AflCfeUcy . BUrkyard prind MhtIa you. ItAbed. Irl any 
clJmaLe. Our FREE OnOk "A Fortune in Frogil'' etlJlAltW cvery- 

tuinc. Write amcricah Feed canning company 

iOriiiEuUbfl CajiarjE rVfg. tMpi Ilpd Fl-fB. a id Oufml 

Dapt. lll-S N>W Orleantf Lg, 




Learn Public 
Speaking 

At home — in apare time— 20 mlhUtefl adoy. 
OTtreama ''alaae-'frkibl'' akin ieir-rvoPidBPita'i 
l□^maII raar aalanri liirvaEtt ability u gMar 
apifoa far eHfeetlva tpameh^ WrUa r»rtr for fm 
iMwfalBt, MiM ri MWa ifiik 

NDPTH aHKklCAH ingTItUtC, D«bL iTU 
aADI Htlahlaan Aniioa. Pfaiaafa. iniptaR* 




MEN 



Tty. Nfail Clurt 
T". CL Labortr 
IL F. D. Carrier 
Spaclal Ag*Dl 
OllUrmS lQ0D«i!tOT 

City Mail Carriar 
P. O. Clark 
Matron 

Immig^tlJUBiBctar 

Typikl 



poj?tmabter 

Bfaamatrcaa 
1 Anditar 
f dtonnaratifiBr 

> U.S- BnidarPatrca 
1 Tdlesh ane Opr* 
Watchuan 
MbdI Iniperlar 
ALatialiiTjU CJcrk 
Fda Clerk 




OIMEHTHSTIUCnOlBUIUtl. M- IH.U^ LpIl **■ 

Brnd me FKEE porllei_ilaiv "h™ tn OioJirr tof 
CliiadiniiEirLl PTMitanni' marled Jt . MJifiaa, 

li^atleinj. Batnrtuanl^. ALL SKHl FREE. 



Name... 

Addresa. 
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lukl BICOME Ml EXPERT 

harmonica player 



ICCW. JACK, HCR£S A STOP?/ ABOUr A BOY 

iusT L\K£ vou* sur h£ LeAR^JeD to 
UMinmiTSrfSi^ PtAV marmowica 
so 4 JELL 'That hc 

JPi ■ ' ll ' ' fin? 

r\ k P0f\JUAfi 80V tu 

\\ WeiGH0O«HOOO- 



SfjhE fir FREE Uitnriiii — S«e H 4 w Euf 1l h h Fli^ 

WD.Eiit. iFvorjr tiijy tinil to kitow hijw i^uk'kly anrj 
-ctuilly I tiny cjm Lpam Lp |i|ny 44 Itntincr llnjTDunlT'ii. 
wo Would tikr to nund you. 44lJMO'li].(f!]y firu and wtlLullt 
any d tillKn U.DD la ydu, mir romplotu IbHlfiidtLuJI HdOk 
"Tlie Ati of Flayine tho Jf Armorilra..'' JuHt flH 111 And 
fUult (ke odkiputik umE [I will 1io Molit y[>ii ul DTI^n 

M. Hohner^ Inc., 3S1 Fourth Ave., New York Gly 



FREE 

ILLUSTRATED 

HARMONICA 

INSTRUCTION 



* M.H0N74£R,1ISC., [>«p1.4TS-B, 
t 3SI Fourth Avw., N. Y. City 

f 1'tcUe irnHl iuh} vltljaul -MMl yaur Ftim JtwEryirlkrli Ikhik ^'Thr' Art ul I'ldji'ini rbi^ I 

t IlartTiualaH..'' I 

, Namr . ' 

\ ['Lr.ui.- IVIuE I 

I Adiirna. r - - | 

I Chy...H„ I 

1 State ^ I 



Jack did^ and now he ts invtted lo all the f^arties* 

It^K niop to Iw populiir inth your frieiidsi — tti Imj in- 
vittsd to ii3l thi‘ purticH — in im nil ttie gtooml tinieBt 
Well, tlmi is wbnt hnjificiis if you tin* si gmd 
linrmanic :i jilsiycr* 

Thousunds of Imiy-s and girls nil ovnr the i'oimtn'' 
lisivc found the lisirmonir'ii n. sliort riH to popu- 
larit v* At sehool or at play» at part it's or mni'tinp;^, 
the harnionit-a pluyer in I he cfiuiter of a group of 
sivayiiig, singing hoya and girls. Thousands of 
M'hools have iuirnioniea bandsH If you haven’t 
oiiii in your svhoid, vvh}' don't you fluggrtit it to 
your teaeher? 

EASY TO LEARN 

Wltliuui fttu a yr4u run leam Iq play the Haminnlca Ilka 

4 L prctfi^Uiiilil In a nhnrt tlma. Mall the riitltHm betow fnr free Illus- 
trated JDfltructEna Wort "’The An ijf f^uyllhr the HftirnuHilCB, " 

I'ciu don't nave tn ktmw rnie num friim ni]i:ither. 
TKI*i bfink and ehawa ynii Just whiU tn dn. 

fnlluw thf! In^tfUclLcmfi ami in u 

cihrirt (Etna y»u'11 Eh) amu£ln|f ynur IrLendn with 
the w'oy yuu ean |4flrfurtn. 

HOHNER HARMONICAS 

**The World*s Best** 

QoyA 4U]d Girin tO&E buy s. llnlrnrh' HjiT' 
Indnli'A iilwnl'4* k-MiW IhiU llu'^y have I he 
finest hnrmdniirit tlmt Cun h« ohtuliini. 
1‘or wsvemy^nve yestra lldhcnjr Hot- 
monlcas Juii'e Irwien rcrou ni^eni lut tha 
'■WurPrl'ii ” Trun imHl r|t-]| 4u Etiiir, 

awLiratc In pum, jmd p'orTect in quaMly 
ami workin 4 iJiaU|i. tl^bEPbir HutTneuk-afl 
Imve ulwayji heen the rtmlrti of [iro Ee^JoluJ 
pljiycTH every whciT* for th^r i^foKe uhfl 
mdFo work. So LI ynu want tlie l»it — 
utie ah WliLrh yod rah play ■a'erytlilnK-"' 
frum Jail atirl "blues" to aprrn — he flura 
>~qU uMk far n Hnliher. Aee^pt Na Sub^ 
■t I tutu, ft you liuve aiiy dQuht-, ^iist 
n-j' It fer younelE. 



A lot ijf liig 

till* HnreimnM'a tnn. 

IIi'Mi'a I4|±jy 

[Vna, tlir fatnnup St. 
E^ni^a nttrhrr, pUii; 
"ttu [ iitttv a 

motiicar Yoi] Ih?l I 
fie. IVa ii 

11 dll her Marine 
DaiirJ for yearn nniJ 
if* a * Winer," 



cee, I ^ 

U)15W l COULD 
PLAV Ltvee J 
that. H 



I&M 1 ' ut mOf^Df rful / 
Tue Mff Of^ t^e-j 
PARTV f y 



irften iorffin<j to adVErtfscro ptensc timtuflrsa Popa^etr 
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POPULAR MECHANICS ADVERTISING SECTION 




portkpt to a 

■urceHluJ ■.fUitiDD career. ITUf^l.'M- 
iraitued mc-t] ar^- Ui ilc-Enar^, be«uM Ihit 
Worlil'B £tat Kduwjq ^hJ^uoI it 
ItraJuaLiria Pilot* and MtKtlkqaica atiuippnl to- 
IriIcI Ltiv Iw-iUF, bdc tiay ^tvba. Our remnt uu^ 
ployoitiiit »pon Bbcpra znpn LINCOLN 
Jtrhiuatn who Iute Caund cmmI fold irlLb 
pruutiiieiiL nuiiiam* iq tbe ATiattMi IjDdtiauy., 

GOVERNMENT APPROVED SCHOOL. 

cftnwtmnitf in fq-ucA ihv Aitiaf'iaji inituMfrjf 

teith m itiBur to^tmdne fi'tfrfuatari U| trarlwJ pami- 
f ionJ. 

MODERN EQUIPB^N^ —FINEST TRAINING 

Hem Al iJnmIn W inun you for Ucciue u 

Truaoori, Limited Ckini Ent^rcial, FrLvaia or AjnaUur Fifat 
Ouly uiodaru hiitti Lmnk^ plauM wiclt Dept, of Com- 
mtircc approval an: type pUot iiiBtjruciorm, 

-Boib Gi^tlkl aoij irvund Lraiainf Mndiav C«V*riim«nt 
iSu perviaior)+ Tburou^bliy equipped irnund Hid tnecbuiEoa 
eekocJ with hi^h clads eiperjeoccd biatru^ittiri qualify you 
MW a blutor Alrptuia and Eaiuia hlndiMic. 

FUTURE BRIGHT WITH GOOD JOBS 

Tka Covammecit^B rreat oviatEpn davafopmant pc4- 
■rantr /or wAloA fO fnittion Jwtimrt cOoa ruemttif mp- 
ppopriWtadi ptomla** ■ futun io whuh thH»uu.nda of 
nvw joha will ba available for pn>prr|y trained Rl*n. 
Lat LINCOLN traJninf hav* imu roody to ftll oaia of 
(ood >oIh( 



WRITE farthrr infircm*.t{on oboirf hnin 

nniiCiYOLf aon prwpnrm tar a rav*Mmtfat Ai>imtipit 

cmwmmrt Stmtumg-Bi. 



Llnc«ln Airplane €f Tlylng S«b«9t 
*«iK Alromf t Bldjga, Ltnmla, Mcbr* 





CAN YOU FIX m 

TlieaE vnedar ’bonli* Ml 
br iwp UOw i« 4j4a -put 

in ^ I c_ I B_ 



-■s 

bJU 



my^ iBi dJn*t*nib.| — to 

tlx •WinibT It *rT*rhn — 

tik Ht T I \t I tJ'Q hrv* tn- put 
yam 4ht*r kiBtaoily >ni ni- 
fiiM [piublii ajid iMh the 
q^k aiserl wi-f Ip FIX dt. 
Niwnt limiroTEBatd'iti faby 
«TE»d. E^UkJ I* a PUIB 

^a *B trijJ* oButta *t lew 
Lhan B laurtfli lb* coal. 

9 BIf Volumn 
Lptnt Edition 

9001 HUH iUurtn. 

■Jonv airkht ^tirtt^tna, «te.. 
Irkclnttliit OvlBlIan Ma1pn.i. 
I>4 LiPt edktitlB, lEilEj-r 
■t*mp«l Aaclble blnalaA, 



Btipni'TBJ. Juri ±dbJ1 t^b oooihd and we'fl oetud yop a 
a« nf [beae mnarkablb auliO booki. liiai off tbe preaa^ 
Wbether you are a neebaalo or helper, eii- 
pen or apprmlica, ata(4 pwaar or driyarn if 
ycia''rB mleml-nl in kELOwi-Eia all pbeiijt 
auto-iupbLle' Tiitai' l^ikicai ibca Lake advaataEU 
dE iMa FREE OFFER. 

PON^T send a PENMYI 

A better job — i±i tbp ciatkB.|J[r aiita Imduatry, 

RIOOEIR Pay-— a clunca t-o vv into b^i- 

Drm InryoufKlf and grt b iharo of tbo hufa 

pmflia Ehat ar« waitinc ftst oiiy tnan wbo 
evan half Iriaa to impnive hlmafrir. Leorik 
Auto Enaineerina with thrati wonder booka 
a i»w WBT — witliDui ptudyina of memoriae 
inir. .^Liuplj use Ebc JIFFY INDEX to 
Ipok up the ajiBwEf i* apy auto ^rgbUs-m. 
Built by rJevvn oE AnuiriHi'i fTeateot auuN^ 

ptofailfl enai-FicBJB, and wHtten i-R aim pie 
lulinknEb BP you can uwdBTBtjmd )L 
FREET Privfitga qf contulflna 
Auto mo hilt Englnttrt mt Amor- 
taan Tachnjeal Eqc|etF for ana 
year w|lKou| ea«C II yOM mi<ll 
qqupan tm madia Itly. 

If you aead. NOW we will Ininlude ob aitn 
VOluiDD Na. 7 wbleh (SOvefB all 10^4 bal- bd- 

F irOVeiikEtiEB— ^ItbcB octligq wbee-laj atrcOlta- 
iDiuK, iHMflier bfoktii. Eta. 



AUEPJCAN TLCilMCAL BOClIfi Y.; ^ 

IWpi. A; Ml. Drirri An. t Afilb CbbanL III. 

I muJil tike tlie deip a-rjilunii Mlltkia af yHjr AUTO hOOKS- T <*IU par 

' 1 . Ehari** bbJj, |iat If | te, f m*y ml urn ttkeni 

MdMe. ir aflar 10 i&Ti w I pivraf in kno iMm, t vilL wad yi.iti -tt iHid iwy tin 
^ i"* ^ !. BBtRi •34-10 i» p*id. PboH Inulvdi fm 

■eoaiidiioi tnalabenblp aad extra VbI, 7 ai ytHu efler abim.. 






Addraw. 

AtUfib kill 4 T irtBttna *^. wriTDeliBti mid bbuh and addMw fif anii.lvym' muf at 
kuE Vue bi J k*tutw laia ai rthreaw. 




PAYS¥Sf7SSiSH0UR 

Kar-Nu (0 n new. ml mole dlafoviMT — ■ 
transparenL lliJd with whlrb 

onj'ono I'M! rolltilah any c'alor dlllemublEr 

eoffllf ^ qujf^kly and ectHKkmlr-Ally without 

pdbhitu. waaifii. rubbkif or lUiinilna. Jitai 
Wip* h B« with a alalkl iBiiBadlalpli 4 ji 4I- 
niM. ditenluHtlaii. ilufabiiicaB, luji Indt BlaappaaF. 
■fnlBnllr. u if by jaacle. IH elif kuuiki la Ftia- 
xtiuUMl *hd r**frit#d Ur tA« luim. |lb r\am i.nd 
baaiitr cl ihA ariaiut Ei^-huy dpJeb. Ai KA»-!fl] 
-driai ft ■■■Ji tbri ab lEiiat aiiij iiFnWvtfl Lh* ^Divh 
frgtii flirt liw ««ur. L**L| Q Ui 13 maBlkr. GUAIl-^ 
AffTEE-D. Equal Jq Imtiiy Te B rrpnlDl ar rw 
fioUbinc iab vluiik eeiEi tiaAiOO' le tfAjIU. 

FREE SAMPIJC 

EniH'iiibaiu lU-itdBddl MJUiaiu iFia].t iCJ W. L. Mo^ 
nik of Ainii. -barBcd IIOjUI 1b * iliiilt Lour. IWL 
KA]t..S‘ir Ilk iMtlTiutiiBl^ A«el 4 mi 1 r-.n 1 . ■mira. 
outik ucMAurr ibHwa^ need -ar dcrlrrt, c-ti;, Nil 
aipdrliapii [uvmary. WdEe Tw PltEE ouiipia 
Id pruvM ipiij rJklinj. luit) tBirLlciry rilfw. 

DCatrlbEfir^o WaJUtUlflir ForStgnCmatrta 



Noi- AWax 
^lifK orPaint~ 
lasts stars Months 
GUARAhTTEED 



KAR^NU CO., Dept* F-SQ, OaUer StklMa^ Cinciimaii^ Ohio 




Be a DENTICIAN 

Laai-fi Al hema ta malm Crawm. 
Plakei^ Brldgawark^ qtc«» fqc Daw- 

tlita. Raiy pmetleal way tq learu 
moeliaulatl aeiitldtr)' at bouio In irpare 
time. Full equJpptaot qf tOola and 
enatorlala JncludedI with L-vtlrOc 
FREE- Lnw tultlqp^ Easy lemiA. 
Write IiH' FREE BOOK about! thiq 
Dooney-^maklna panfs^qn that la nut 
affMi«i by "maehiuq 

McCARRIE ICHOaL 

OF fHECHANICAI. DENTf^TItV 

«THrBraadt44 , Papti 4oT, PimaMalilii,rBi 




STATE COLLEGE 



B. Decree la 2 yenptr WoNd farnmia Inf 
Leehiilcui 2-yea.r qqiinb» In Civil, ElrviNcal, 
MoehauLEhl. Chemloal:. Ilhcllo. Aemruftii- 
tleoi Etiy Lneerltif ; B Lialness Adm LnlAtnUIO II 
antJ AMounilnif. EqalvalFut In teeknieat 
houm ta +“Fear oonree. Thosa vlio lack 
hlEh Sfldiwl majr make up work. Low tuition. Low living Cnfiti. 
Located Lii plcturenqUH hill and Ink* region. Htudenta tr.iin tvwy 
Htnte and many tqreMtu Duuntriea. 5lat year. Enter Sept., Jan., 
Marcb and June^ WTUt/or catatofi. 

425 COLLEGE AVE.r ANGOLA. INO. 




Learn to Dance 

TToa min learn nil the tnqdern — the 

TanAuatepBr the new Fox Trots, dreamy W&ltzcfi, 

Bmort CdUeglOte HtepQ.and popular Aoolety Steps 
At home, eaidly and quieklF. New ebort metlLM 
makee dnnolTui a* niinnl'a iw A-B<^. No Diufilo or 

LfiiFir ri4BiF*d. Dmi'[ b« A -B*|J|h>Vit. Id ibrKVi, 

ar*|ihu iKMinB — 9-M P'MT*-' ^ «g 4 ii -chi S Db^ 

vv 'fV|al. Koiiili iau VO ruitFai, Basd aq Tkaaer-- 
nq*i*i*jv nqly tl .VK. eJ-ip vnvtMn- itpan ardnl. M«i>y buk 
ll ih 4! daiillitBd. Colfeka Fm. 

FnnklliS Pub. Ca.p 500 No. Clark St.* D*pt, 34C0t CKicaio 

RADIO EN61N£EIUNC~ 

RCA lutitutea df^eri aa iataaiivc courK of high 
atandard rabniriiii all rkiici of Radio. Prac- 
tical traiaiug With modern equitmeot at Nrw 
Yarkand Chiei-io ioLodU, Alia r^ecialiud eourera 
Hoiue Study Courac* under nrw 'No ylaa. 

lllurtralrcd Catolof oa reqnett. 

RCA INSTITUTES, INC. 0«pt. FC-»f 

Yt VArioh it., N«w York llf4 McnhaiidlAe Mart, C^kints 

RacognlKd Standard In Radio Initruetlon Slnea iSOS 




DENISONS 



Moolcal CofDodtai ,Qpev* 

I attaa. VaudovUlq Arta. 
UlaatraiB^Comodr 
SoDfa. Blako'Up Gooda, 
Catatflt Frda 
T. %, DanlaonRCa. «U R. W^aah^ D«pt. ■ 





Chieadn 



INDIANA TECH T^^^YtAP^ 



11. S. Dtiifre^ In Elertricftl-. Civil, ChemlroL Hodlo, MHlianlnl nr 
ArrrknaotKmt l■lTtfclneeTi^x in two yeara. LoaAtod In f'lrttrloal Hub 
of Weet. i'larn Bniin]. Low tuition. Enter Mar.,.JU 00, Sept. Calalntt 

lapUHA nCHHICAL CmLIQE, X» ■. WaakhUtHHi tL. Pwq. Waraa. maioBj 





popular biechanics advertising section 
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USTEN HE4lE,f*«L. ftl SMASW VCHJll 
F4C£»"ONLY VOU'4£ SO 3HIHNV M3U 
MldHT DflY UP Ah® HLO'^'jWny 



mey! quit KiCkchKi 
THAT 5AN0 IW ^ 

CUB face ) T 






BOY* fT DiEJNT TAKE ATLAS LOH& TO 
^ Dg This FOft Look at thoS£ J 
[ MUSCLES HUIjGE out NOW ? 



wham ! - NOW ITS 

ypyg tuon to C5cy 

UP AriO 0LC|IW AWAV 



^ MYTyjsw V 

TlM£f/^ 



-THE 



INSULT 



that MADE A MAM 

OUT OF ^'MAC” 



" Dft«N IT ! I» SlCk AND TUQEO Of 

y aciNKS A scAoecaovwi'^ chahl' 

ATLAa SAYS Ht CAN ^rVE ME A 

REAL BDOV. All maHT) iLl 

A STW^p AND 



The 












TH£QE'S THAT BHS STIFF ASAiN J 
SHOWIf+G OFF IN FBONT OP ^ 

|^aAC£AMDTH£ CROWD J R 

^ ^ iaJFI 1 l-rt / ^ 



The 



The 97-11»4 Weaklliie Who Became 
World's Most Perfectly Developed Man^* 

lo tliink ilii m wiiriii'L iiiii[^U liiiiKf fi>i- my\ 1 vv{;i^ih‘t.l only 

I yv:iK a Kirkty Mnin^ri'uw, Tna'ri 1 i.[t, 4 i‘uvcnyJ DiftififUff- 

irKi'n Mont I'erfcftly 



C 



WHS a KirKiy MHimTuw, 

0 TEif' th« hndy that twieci wi>n the tltle^ 
hijM'd ?hrtt.n/' 

1 militia ynu llilji ftTnaittiF oirn ri*k I’lJ «ive you PTitOOF »tt 

' rf4Tj/*f t.Jirtt hiy flliribo mutkiiid «U 1 Tutikc ymi iaci iiibi fi ilAS uF 

J>m\,fr tLiid energy 4. 

t^LL PROVE You Can 

Have a Body Like MineJ 

Mt j ■" if rt" — "ail dy — ^ ir ' 'mu y biis 
’lufit fell riff H'lirfc yua wtiHi 
hulliUntuiffH fltifffl-lllie musH-loi. Arc 
>1111 fuT Mini diiliLm T OrakltitEr ami 
tri wl(y 7 Are y it H tthnrl.iii iiiJih t. rn ii- 
lew. I Jo you holi hac lt amf lei 
ellicnt Uiilk eET with thu 
ilirat JnhiH? Ciivff 9 Ti« iuaf 7 dnyaf Til 
pLti>V]4 lluii JlyininiLe.rTffiii(Dn 4 'UTjuUI. cmy 
l4IL»or uujJikiiml lUfftloh: or wvLuiUjs utid iKnllei'd 
thMt mny flrniln ynur huart or other vlTMl oreuiui 
— run mate you a heatlhyj rottflilenT, poweiTul 
" _■ ■■ " “ (lUlStTfitetl haok. 

'F^VErloaUnv Koq.Uh tmil ^^ircbMtll. . . 

aeluMl phetitB. It'a u vulUable houk! And i L'i PH HET. r^inl tor yolir tnpy todaF. 

AiliIrcOH mo pnrifoinilly : Charlri Atlalp De|i[. [ 15 E. St.* N«w York. N*Y* 



FREE BOOK 



UlAhl.LLS atlas. »L-|iit. SI. 

I 115 If.iiit i 5 rd Strijrt. New York, N. V* 

I wnnl till! ureoft hut yntirtysirni nrUynMmfC' 
I TeniLnn m IN mnke :l Ntiy IMmII Of Elie — 
hm'lcljj. tniaky lujily aorl tH4? Triiwrle drvetiin- 

I tni'lll (*rsnl tiie I'Mir iTi-ff iJttuk, Eyerliiiill tut 
lleiiltU ami fiirerutli." 



CHARLES ATLAS 

rtoidrr nf the Htir: *T}>f 
Mo^ pfr/^etfy Iterfltitifd Aftfl"' 

irit^-M AN [ In fuat a |fw mlnuteli A day E MnO t^OUliQO NOW for IDy I 

Te[ld Mil ftlioUt DFnainiC'TvOK|oii+ BhuWS 



Nume 



rinf;uw' lirtnt or writ*' riAiiily) 



Adilrcifii . 



City. 4 ..4 .fitate. 

(B lU3a C% A. Ltd* 




24 A 



POPULAR UECHAirlCS AOVERTISIKG SECTION 



NEwmnw 

LI6H4RY. 

$ 1.50 A VOLUME 




irif DICTIONARY^ 

SKry ELECTRICIAN ^KHOWt^ 

to h«)td to AVPEL'I NEW ELECTRIC IIRHAHT. ll^rhltv mM4* alMlto 

U ARC. U|^ H iatoi bsA* dapa tor Ik* ipTl wd aLL toMlrl^ w*il 4 <R. 

Q»Pi<towa, auHrm. BAlatopltou. iMdw^rtoW'p «P4*i 4*s^, B*N- 

■Iraalh^ ■vwvlto# 144 MtotHHO* «l l i Hi m ■tort rtoil mm4 

■■■ItoMM FVU.T COVERED. 

^1 mUrtli at inaH Ml, m*rr tmrmm. BDOfUA-HOflTH tmwwtem palm nto 
NEW totorpaaltoi* to i«ar hwwto tor -h ■ imr^ Th- Mart iwr ■■haartoltoa 
wM katf atoan. Wr44*T»LT far alHlrto TMar mm* ERU TRIAL artar. 

THEO. aUI>CL «. CO.. »5 W. »ri N*« Varlt Citv 



MhJ] TbI. f. EKvtrto UIVmtT m ^ [Um' fm trM. If O. K. 1 irilJ nmLt tl AQ. 

Tt rrlum t 1 [ « 1 *« tb^wbi nti to juil om book auli Biittitli da 
Nd ublbiBtiuB B&lHi 1 am. ■kU.kJ- 



tohn^iK I wilt rrlum t 1 



M-w.. 

Occ-uiwttoiL . ....FM 




GPMIH' CUportcliiltEAB unto In ajilvcrtbitni; 
ije&ra ea^tls^ mnd golcxiy in ai;wiR! iliuc, 
I'rErtkCEl Woflt. Nd text books. Old esiab. 

Ilshed schoftl. Low tuition— Euiv iAnno. 

fwrjnt toftjil i/ im4Mwwttint informuUtn. 

P«g»-ORvl« Schatl «f AdvtrtHlitg 
0«Dt. iJJtZ, 3«0l MtCh. AV«.. ChlCRRfr 



Hieti School 
Course fo 
2 Years 

You CBUCompleteyour Hl;^b EkrhooIedTi- ^ 
CudbnsthDinf)— in t i/ears or /css. Course 
mretE All r^tj|r«meatA lor fCLtratica to potlefie ui>d 
kwl Lng prof cntans. Atundard texts cu ppUed. DJ ulo - 1 
I nawtHtodi. IW e»dii for IL B. aiibiaela liiaaAp tonni^towd 

RMCtfl 0 CC Over aOPuotwl Edwa.t<im 

DU9lll?^d> OpEfLKlEtHn. mnil DuaincH 

Eneineeritielr" 




coiie 

IWft 



bdp«4 prepATG Qcr 
J IIitfLnirtloii mAt^ 

wblcb Bdnires ycHi 

Coll^D'EradQ tmlnjiit it bOEde fur Lba 
Iwft j>oamo£iRliiBt»U)«BAJid iDdufllry. 

ns tlwrtonA IB 1S9I M U adm 
LtMtoBi JiiB|IU||.ton. Kxvmirt frinii Fadarwl to- 
X. PKiructlvb tBPtartol awd fa 
^mhlvDL actwoLi aikd. E^lEflwWr 



S, Mawr. mJ rtomtolMnif 




Heme Study Prtpjires You for the Better Job 



No tnnEttr wbut y Dtir incIlDAtjoDR mAr bCn you ah' t hope 
to auccrtd Trtthogt proper tmlnlng. ChCGk kind of wortt 
prcfemd uul let uc kdiI you mil detaiia. it^o^bUgAiJoiL 

American School 

Dept. H- 14 »p Omrt Ara. Rt snh SL. dilcRfl* 

. .Air CtoiidHiMlM ..Praftlnf ADtofJfn 

. Arxbltvctura A Ito Mint ..ClKtrtcal CnaliH«rlDf 
. .AutEfMUv* EntlnMHnfl _ _ Elvctrlc IMdt«ntlMi 
. . kintct MAitAtwMnt . .HkghNT Acstown^ff (C .PJU 
.Civil EiHlriHring .-Hlili CohMl Cwrta 

..CAiMplw^ Law ..Highway CtigliM 

...MachanlCAJ Eiflf 



. .[MvhI EntiiHaffitt 



Haam. 



AM pa n . 



Itq 

liMrina 



.Aia. 




SHOES LIKE 
NEW 






IS'^tal^c nr jiihniaary. Fui:lBia.itn w^fa 

PiT* Bto Mbbbti r'.iiiijilstH imu-wiKjn iiciik ii4« 
ofiaulj AFp'hRlf< 1 ^^ Col-''ri, Mir fqi'iiJt BIhw 

Cudj, M'liiiiivw liEwtl anil Wdl Ueiulr J 

Dude eiLdJni, 'Tpi.cij »/ TrdiJe, ■9 «b / 

|0<> A|r>liH.toih BRil tJwpl^j- Itoiik |x>iJbJ /d 
in [)#iMito iTnIl. ]eb 1 9 ii.<r-^M 4 ydpui. rijiil laitr Jw 
luiJI InwHitr Curd rdnw facnl chhIihOJ 

U.M 1 C. D. D.l lO nbn. nH 

Sgllili hk. ST tm i\*t DWI. it, «. L Cib^ 






Ambne CAN X&ARN 



PIWIENT TO start/' 



ELf.lFJ?iE?R!B9AL 



PAYS YOU Vo $2.00 Vn hour 



4AV-AN-UPPER — SergiAtionnl tiew cliAcovery — CDDipletelj 

« J ,. . . .... ^ 

MB]«eA them 



t*Jy 

coven? eruffeii, diaculorotl und fnde<l upi>cia of nny nhoes viUi 
wear-proof f hiphly pnlieheri Cl NilitiA:. '* 
locbk TiBW'i Quirk, eaeyr econoniieuJ. Tukca onb" f' pNv It** 

A normte. OuRrant««il. 

jurr RRU«H IT Dttl AMntolr uw mwul jiNwani. Qlm 

aJiTMT. fooddnnlint, crwfJc-iiriKJ fiiiiih 

to ■fiDBi BKii iBXLlifir arilclei. FREE taliFLE- 

kfiD aku| wrJiinHii TTjirnp'nWlJTW nukJiivC tMtiiin. 
dniiB (jfi.«lll:^-op to rll&S. tormBTHL 

Blarr Turner tofliflea ihie HikHiU to Bn 

hnmr^ D.A. Urram., Km- Iwk H i^rderi to 
S k^nin. Wrlbfl IcbL'p' f'v Inw BBBplu ifaBri 
wnnflRlI tkinu, Bitto torriturr Dif«r. Itoiul u 
mwiwir. 

XHrlH^uforT wditff (f in Foreten rtru ni rLu 

■AV-AM-UPPEH CO.,DmF<T£,etiKl>MtLO. 



ml t 



Penib 



Not 



JuEt 

SnMil 

It On 



A RAOxp, boBle, Inteivilve imunw for men nf llmltetl tinie. Complete Iq 
one Bchoel year. Approved hy edu Btoni. endomed by industry. 
M udem bulldlngif . 4 1 y«an' auccw tul exporienoe. Oatalot^ on requegL 




BLISS 

UJTtiwmR Ave,j Waihlngton^ &. Cp 



ELECTRICai. 

SCHOOL 



Acrin Tottor- Write turn ntf Fh« Bwik "If^w to. Beermui b. Good 
IVomBn-"' It rbtlliatoi toWlrwanri M >4 toll* I'ww ^>OiitI IbbThbJ ta 
*TiEi !■ PiMf*- Mne. T-™!- np.nw etow^MJy wrUtna ttn «. cb-ItI If 

Bixitip tor Viltm to<Ur- F. W. TAWHLTfl, 

4 tR RMv> EMri'ii Rmbh CIIti ■»- 




UnTqUo !^rat Parts for compli 
ahow wkh BpaoiBl Bonafl a 
chanHeBr Vakv-Dp. Caiim Fratu 
■ fcPEntoOrt ACa.^mR. W^aah.PmtolQ mcatf 



MAIL, FOR FRKB 12 %’FOIUM ATION 



BEDFORD 




TRADE 

SCHOOL 



1115 Bedford Ave., Dept. PM'2l 
Brooklyn. New York City* N. V. 

□ Aulo Mechanic O Talking Pictures 

□ AvLatfop Mechanic □ Wetding: 

n Acrpnaullcxil KbBpoqt^ng 

□ Perrigeratinn □ Machine Shop 

□ Oil Pumer □ CORimercial Art 

□ Air CondUionine □ Sign Painting 

□ Elcctrli jl □ window Diapiay 

□ RadFn and Televiiion Mechanic 

□ Architect oral - Median icaJD rafti ng 



... .,..11.1... ...... ...a. till. 



WAen luriflpiff pfriiitc Hicnffon Poptifar .Ifechonic# 






POPULAR HECHAKICS ADVERTlSlKG SECTION 



2SA 



SAVfv: 50% bi, BUYING YOUR RADIO MIDWEST LABORATORIU 








ONLY RADIO COVERING 
JB 9 TO 2,400 

/ 2,000 MW TUNING RANGl^ , 



WORLD S CRiATtST 
f RADIO VALUt 



Deluxe Auditorium ~Tupe 



7 hri/f to ^tMntitfeed 41 IG41 XWiWXVi Peiformance wifhThh 

AmaamiNew AilDW&T 

s\mv.jOe/uxe HVl VJD^ Radiol 

mm m ■ ( au five wav^ band» ) 



Only MidwtsI OIvti You Multi-Funclkn Dili 

TIue din] van in 4^00111 riR m'itb 

tlie uend uf Ui^:! Lum^, yet u not nn EurpUnt! 
dL^] ll t« t m^tny-^purpoBc diaf tliat per^- 
funnrt [Aniiy riinctiutifl. Nov, Mldn»t RUnr- 
uaUaA that incKperitneed wrat™ ean ^ 
tiirt! i«kl fomign rtception^ Sentl for FREE 
eniniaturQ of uluil rolntinj^ dial vhich 
rleaxty «1iown thi.<«c outatandinf advnofnREa; 

1. Dtal caUbralPlI In PCII«cTcIi>«i MpraE^clai 

■.nJ MaLarai 

Ii. Call latlarti^ Amarlean DToadca'it StatJeni 
prirttad dial And lllufn:tnAi«dj^ 

3. £law^FaAt, Smaeth-^Atllnr Tunlnn 

di. ^tatloii Cmup LiKBtaii 

i, ^lnipllli«d Tuning Ctuid* Llfhtat 

t. AulQmatlc |i\idlcat*r| 

7. JIlumlhAt+d PalntAf |ndL«At«r} 

If SllAnt Shado'd' Tunlor^l tnpra**mant Oft 

TMntnri 

Ip CtnCraltifd TiiTibigv 
H«v f fyk C umm 

The Mid went 36- 
piRfi catalog pe- 
ll] rca a cotnpltfa 
lifts of beau tif ulj ar- 
tiiitLa dfl lunt ego- 
nie and ohmuiia in 
four ooloFB. Write 
for oewf FREE 
cataloR today! 

JMMwAt Ivnipcani* 



B efore you Luy imy ruilio write for the new FREE 
1935 Miiiw'est **Fiftoenth Annivefiini-y” catalog; 
ami tHiii fur yonmrlf llie many reuwna- why 110,000 fiati&liud cuBtotnera 
iHiiittht thnir dim'L froui Llie MiJa'cat L^iiOiiittLric.'a and oaved 

frtini |j lo }^, Why pay rnure tlmn ihc dirfev’t'lo-ytuj labOraiOry price? 
Vdu, lew. can moke a pofiitite aavitiff of froin W % to by buying 
Tftnre ei^oMinicaJ way^ Lcnm why culperforms aeta c^L- 

ihft up III $;lt]NTDQ and more. Krver IhriMrc oo much ruilio for su litlle 
tULineyT Midwcut gives ycnl Iripii! prctlecliun wilh; Ona-Year Guar-^ 
antce, Fftreigti Rec«puon CuarantH, Money^Baek Cuarantae. 



IJ^INii la 

Worid -1N14* HMaailM 

IthPr 



so ADVANCED 193$ FEATURES 

Many Excltittvfl fooLurcfl iacludo: 
M LCFQi-TcnuatiOr.. . Fidet-A^iat ■ . . 
Separate Audio Gen era lor... Cem- 
imc Cftil Fomifl, ele Only Mid- 
ve.iil covera a tuning range of 9 lo 
£41X1 melera {33- Alegocyeles to 12S 
KC) — imahtiftg you In cjuily and 
auccewfutly tune Ln even Iqw- 
powered foreijtu fftoijans up to 
12,000 niiilM ftway Tjrilb cr>Ttftl- 
clear, loudl-apcaker reception. 

All 5 Wbvtc Bands enable you to 
enjoy todays* finest High Fidelity 
'American prot^nts. In addition, 
you get Ciuiadiun, policE, amateur, 
ermmerrtftlf airpThno and nhip 
brtuulcaatft and derive imw delight 
and new Dsd tcmcnt from un. 



nrjrinL-et«iir"l»iw— unhli« Rnrlhiitc 
avr mr cipeiitineed btlciH. Y del wLll 



prk«d 
tww 



5 t^ 27- 



DEU nua IHIH IftMUUTDMIt 

Incrvijiti4L«nu sra un iamuU III hinhcrlP 
radlq priqn own. Bi|]^ brlntu dje- bie 
Tiin« ..tiOW ,,vbD« you »n UV* ufvui-^^pF^EW 
of AlldwciCa MtiMltOMLl valua— UP TO 
Lnuddlunaa'i -praBti lo pSy. Vqll ddi Ordir ^ 
your 1 11 kh Fiddily ruk f roqi t4>it nqw 
Midwuc wlib AD TTucb certainty gl 

uCiilorLiDD ai if ynu were to Hlrvl It In OW 
rroBt radio InNwaiorJoH. Y''pu uvd to 
we; vbeovou buy Ihk mipuJar way^you t«4 30 ifjn 
FI1E£ IrUl.. M llH» « W.##' doorfi pula • Midh 

ml radio io yout ikodipC- SitltfltCl ion iiiajanteed 
or moniy baefc. ^rito for oiw FHE.E eatalof t«3»y. 



enualicd wrjrtd'Wirln hrDadea4ta.+, 
Flnj[land, ¥ ranee, tiermaiiy, bpaicL, 
Italy, Rupsia, AtiBtralm^ etc. Send 
today for money-SAVing factil 

SEHSATIOIUL HICH FIDEUn RESEPRON 

Tbo bai^r. beMeh, OiOn [MNrerful, dnHT- 
i01l«l. imptT wloctlw*. 16-tube ndio nrn 
yau ■tHofulN rti4.1i>n — uiur^ ygg g| tiTi^ 
like, Ctyj 
yaw have 

bear eni ingro wliiive — averlone^-'ihnl 
eoLLnot b« brou$lil In wiib ordinary ta- 
dkca. Now, hear mry 
instrurng nt. gvfry 
voka, fv«jv ahade aiul 
tnfkcltpq of JipHcb- 



odvanlai* of 
■.maalny 39- 
Jar TREC irl.l 
3knd for 
FR EE «■ tolof ■ 

a * 



r«*urlin WrilHt 
Firilin Httaallan 



sat 



MAIL COUPON TODAY I 



TOR 

fR££ MINIATURE 

MM7AY TRIAL OFFER.^/MkfCAlALOC 



MIDWEST RADIO CORP. 

DEPT. ESa- CINCINNATI, OHIO, U. S. A. 

Eitabliihed 1920 Cable Addr«r Mtraco-. . « . . AH Coefei 



NiDWEsY wmio cow, 

Dopl. 003, 

CIntInniin. Phi*, 

WlibtMl *Mlfa14><a 'nk m IkOit M4rf 
■M iwar F)1C£ Ju& uuiaii 

ratfe MMatw 0\m1, »■. 

plil 4 ifltRll* nl F'UUI kilwrit 
FJiU trUkl iThr. TTu, w MUT oil inlvr. 



VlOT^IBIft 
Mabi KoEf 



Cll4r.Y lf.r* 



MainO f 

|: a4d_4 






Stel*- 



WAcn torifiiij? to advfrf pZeczac inctiffon Poputnr Mechanics 
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W/icrt 13lett^^u^* Popular Mechanicn 



Tfa« Pt]4ifl1 n,|pLil KUrt^lH In LpHjniftrr 
are l»Laj| rtjade La the lir'VFLiiiriuFnt 
anJ an^ilieuTiou of Di»el EnKiDn- Tvr 
Iriiehti, trael^nt. irninn,^ l>nM«4 
plAnrw, i>a|APer 

nifio BTD noeclLMl. DiiiuiBimI fdf AutO- 
DfpertB tivre^ ntAatb. 

Po Vuti tiiilBL firat l^fcOllta 

irala^. You ran at*:roEDn>1i«t thia in 
m. rew DtDnlha N'oi'in'nwt Auio- 
inotLvit*^ Wehtiol whuni ron pmoiTa 
traiainr in bolh trailr:! — ALlTiM and 
You Lp-urti by iieBetlL-al 
akoD mrtbudfl. 

BRAND NEW EQUIPMCNT 
|»r )rOU t« work «i 

n-Kftrr^rpll«r UI. liiVHiltn^iil eS ttiint 
Miidi'(| d.iU4'ra. till nv«7ic tyov* iiF«qiaip- 
nbcnt Lute Iwfu N'tlinBilL bo- 

eIihLIuc iciiHl iiMdrni DkkI EDiiD'R ■ r>d 
La 4« ciiideE nii[». Vihi iai.r4 iLI braDrliE^ i|if 
ilui AuIih> IXtEHJ IrajH itt t ho- itnirtHl li 

t4 iJiu, NaLkHiaJ Autoipallni StJiooL li tliie 
Bidv infUliaik^ii aRnrlua Aut^ 

DpthI lalttlprliptl llPitti 4i^lmlIPI|ifebt, 

R«bl Shai^ TruInlnK 

lU^y-iL^-l'^PIt' ibiip piiritiiiidii, uiiJi'r wnrkLu.E 

(I3|>jtllbiip|ii tl7 ArtIUU liwup 

sjubU run tn i|mb^ Ei-BijMdj iiiiKiifr'’ 

lui; rvD Uj repmr pumJ mtthm Aui.r>i -Bid 
DiMeU. 



13T9T UlUIPIIIPTT 

We Train Yeu to Be 
Expert In 
Good Pay Job$ 

AUTD DIESEL 

Au'Id MBChinle 



DIcibI 
Mechnqlc 
Fuel injeetlen 
EKP*:rl 

Dielel Srrrioe 
Mm 
Troitblt 
ShiHilAr 



OLDEST TRADE SCHOOL 
IN WEST 

H rEnri nd Hm^Pi. ^9im ttiipn 39.LKH} 
QrwJuH-tfl^ |^■l^^Jf l-J Ibn hlah rtRii^nl ol 
InJiuBl' oJIpRtl «cluiiv<>r by NaijniiMi. 



Avin 

(IcBtrifllan 
Sattarj 
CarhureW 
Evperl 

During Enr^livMnt You 
Cm Earn Room A BHrd 

Ttn> tn^inrtir 4it RtudnaM- Rpni t™?in R-ivd 
bmpd whiJji UuBLhi. Wllh limiiPnl 
(inartre^ r™ip r«-u »tvTfll. W> p>ir- 

di^r1 i lii- riL^^PTi- ^pl liJM |pii|]r_ F'dII dp^ 
up^a ftli^Unid, 

RatlrAi d Fan All awed 

Tr^ IJoiltrd linn w» w 3 l cr 4 <<k ralt- 
riud f>|iT (riin ku,r purl oJ U. B. In l<n 
AnipJci. 



$END CDUPOff FOR FREE AUTO-0|F$EL BOOH 



QUUIIYatCOODJOH 



wAUTOTRMNINC 

LEARN 

in 

LD5 ANGELES 



LET THESE GREAT BOOKS 
^ HELP YOU TO 






the Man 
who KNOWS 
is tbeA^u^o WINS' 

Erisy to tmin yourself! These 
books have helptud thousi^nda — 



AIR CONDITIOHINC 

lltb Finid; 

rutun. ......... r . .S3.S4 

AUTO CNCTCLOFCOIA 
Dyha'S Kdltlon, 

BAHDtl ...$E.aa 

lia-V^ GENERATORS 
Made From Old Auto 

Unit*. SLOS 

AUTO TRAILER 
Fun tn Tour, MaX« 

Your OfFD SltAQ 
BIRD HOUSES 
Build to !Mll; Eass De- 

altfoa. .. Sl^OO 

BOAT BOOH 
Power, Snlli 

Puldle Plans SLOB 

■ OY MECHANIC 
4000 TblMB tCb Ma^B. 
i Vola. ........... ST.BI 

BUILT-IN FURNITURE 
Tttk« Ordara, Mike 
Money I S3.SB 

carfcntry handbook 

330 Prieticat tfhert- 

Cuta. ii.SB 

CONCRETE WORK 
173 I^Afls DiltBDrlbEd. 

Pleturad. ....... «...Sl.a| 

DOG TMAINIHO 

HomB. StuE. SluVles. 

El*.. ........ .SL50 

ENGINElR'CUSTODlANS 

MANUAL 

Pay RbIifIde DAIb Inr 
BuLldlnn Sn iwrlntBnd- 
eiita >nd uthEra. ..... SiiSfl 

FARMERS' COCK 
SOI KinktL rof PicJd. 

Uome. SliSB 

V-l FOROS 

Also “A” and “D'‘ 
Mndeia. All Sewrl.-Sa-SS 
FROG INDUSTRY 
New] RalPG Biiil SeIL 

PrunLai I2.BD 

FURNITURE IHAHING 
Tonis. MaLerljiJS, l>a- 

EhEDA... . . 93 .S 1 

GARDEN GUIDE 
B«ltcir Kesulta^ ill 

t'Kpwera .92. st 

HOME FHYSrClAN 
Modern. Camplete, 

Autnentlc. S2.SB 

HOW TO DANCE 
Tflaih Yuuraelf Id 
P tlVAtBt. . . S2»Bt 

lathe work 4M«tal> 

r>rUlinff. Threadins ... si.OQ 
LOCOMOTIVE 

Foldinjf Chirt EttOWB fkJ] 

ParLn SI.BB 

LOG CABINS 
Buy Planm: Rnlld lor 
Pmnt, Viiue .sa.st 



MATHEMATICS 

EaHy Guide fnr tbe Pifaiv 
tical MAO.... ..... .91.50 

MECHANICAL DRAWING 
Lorn Good 

SltELTleB. ....... 11.90 

MONEY MAKING IDEAS 
1000 Spue Time,.,.., $LM 
OCEAN LINER «^EURDFA" 
Atlantlo SpeEd Queent 
Cbirted. ........... SLOB 

PLUMBING 

OTO Fieta E\err Hotno- 
nWhET E^hiiUtd Ka.uW.|l-50 
POULTRY 

Jireedliiir. MAtukdMn«nt. 

Prijt««( YeurT'Tirjnt»T.si-to 

PROSPECTORS' HAHD- 
DOOH 

Hnw to Mine. AppralHe, 

Fquip 53.M 

RADIO 

Amateurn' flAPdbnnk; 
Clieulte. Kepalrn, 

,.S1.M 

Radio servicing 
Profit by Knowlns 
costs. Klpks. F^cl., .sl.13 
REFRIGERATION SERVICE 
Manual ( AIE Mokw] . . . S5.B0 
REWIMOINQ ELECTRIC 
MOTORS 

Fim'tbi'nal isiittt. Y^olueT U.St 
SHIP MODELS 

Eat ire Text. Famoiin 
"±lovL>3'Ekgii" of 163T .S1.00 
SHOP NOTES LIBRARY 
S Vol. 34(10 WoUdcrlul 

Hbop Ideas 53.59 

STEEL SQUARE 

How tfl Fiifure Anglee 
o[ itaJterfl. Kiuils, F.tfl.ll.Oi 
STORAGE BATTERIES 
Nuwl itnW Id UtlLk!. 

Repair. Churuo. S2.5B 

TOYS 

For Aiminemeni or Prot- 
IL. tiiilenble lJeBlgnrt-Sl.44 
UPHOLSTERY 
Alwayjl A ntir Morkei;. 
e^tirt Own U UAlllcal . 91 ■ 59 
WELDING EHCVCLDPEDIA 
All Methnda; nard JubM 

Mode caay tS.QB 

WIRING 

Apureved EBanomy 
^Iethfld!t tiyj llttma. 

Buiminf^... ..iJ.Si 

WOOD TURNING 

Woodfl. To[da^ M ctlUjdfrt 
Practleol Tentber. r.M.SD 
WOODWORKING SHOP 
Motor-drlveh. 3 BIm 

Votumea. . .. ^ - 99. BS 

WRIGHT ENGINE _ 

Chart of " tVhirlwlcdl“ f 
All Parts.. . . 1 I»M 



Books sent C.O.D.anywhere in U.S. 

lust eheek tbe tmoks ynu want, writ* yoUT name aftd iddc™ bc“ 
low, ind null tlie orivenlMement. It is ynur nJder tilank- nben 
nostmim liandB you ticHskB. pay lilm the pncaabd few wnta tHMtaae, 
ItL^ntidde tba IJ. El. iwintl when ordering and include 10 renls per 



2.000 nther anb 



nnnEoj 

;m-u. 



We buvA many oUiet boc»ka on ibfceand 
C'lliloiE Tree- 



Name... 
City 



Address 



Mil] td popular M-tchanlti Prata. 

Room F ^ — 200 Kodt ODiarU> Ht,. ChlCBso, tIL 
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Thousands gain S to IE Ibs^ in a few weeks 
with new double tonic. Richest imi^orted brewers* 
ale yeast concentrated 7 times, iron added, 

T housands who were once scrawny, sickiy, weak, praise 
this new easy way to gam weighty strength and health* 
As you know, doctors for years have prescribed yeast to 
build up health. Bat now with this new yeast discovery in 
pleasant tablet form, you can get far greater tonic results 
than Tvith ordinary yeast— -regain health, and also put on 
pounds of solid flesh — and tu a far shorter time. 

Not only are thousands quickly gaining husky, good- 
looking pounds — but also clear, ruddy skin, freedom from 
constipation and indigestion, new strength and pep, 

2 greatest body-builders in 1 

This amazing new product, Ironized Yeast, is made from spe- 
cially cultured brewers^ ale imported from Europe — the 

richest yeast known — which by a new scientific process ia con- 
centrated 7 times — maefe T ttiriers more powerfuL 

But that is not all! This marvelous, health-building yeast is 
then irottUed with ^ special kinds of strengthening iron. 

Day after day, as you take pleasant little Ironked Yeast 
tablets. Watch Aut chest develop, skinny limbs round out attrac- 
tively, complexion clear — you're an entirely new j 



person* 



Results guaranteed 



No matter how skinny and weak you may be, this marvelous 
new Ironized Yeast should build you up in a few short weeks as 
it has tbouEunds. If you are not delighted with the results of the 
very flrst package, your money will be instantly refunded* 

Special FREE oSerl 

To start you building up your health nphC away, we make thia 
absolutely FREE offer. Purchase a package of tronized Yeast 
at cnee, cut out the seal on the box and mall It to us with a 
clipping of this poragraph* We will send you a fascinating new 
book on health, “New Facts About Your Body,*' by a well-known 
authority* Remember, results are guaranteed with the very first 
package — or in&nrjt refunded. At all druggiati. Ironized Yeast 
Co*, Ine*, Dept, 532, Atlanta. Ga. 



HEIGHT 

5FT.8IN* 

WEIGHT 
160 LBS. 



NECK 
15^ Ih 



THfGH 
2? IN* 



CALF 
I4^|N, 



ANKLE 
Qyi IN, 



by 



Amazing easy way 
adds solid pounds 

Quick! 



When to advrrtlaprt pfea^e Far I/ccftnitfcs 



2 SA 
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Wresfling Book 

EREE 



team at 
Home 




^ Ba tJi export 

WrestlH 5 T. Loom at 
lionao fa; motl, 'LJie Eroami: 
WTCSiteri'pf lilt Ptmll Qotch oiul Pknitor Bvma* botb 

WDvId'fl ciuvdaau h»T» ortHIwl Ih* irHOl wopdorTUI vI 

oonpi onr wrtElm Pfarilw Cult 4 m OMl EKkK WfOOElbit. BO 



BUT YOU CAN CHANGE 
YOUR PAY ENVELOPE 

There arc some things you r^nnot change-^ and 
some things you can change! 

One thing you can change (If you^re really de- 
termined] la the size of your pay envelope I Thou- 
sands of men have done ih by modernizing their 
traitiing and htting tbcmselvca for better-paying 
jobs^ and you ivil! be interested to know that their 
first step was mailing a coupon — Like the one below 
—to the International Correspondence Schools at 
Scranton! 



iMERhtATlON AL CORRESPONDENCE SCHOOLS 



■& 1 IV Biiil bavlUixE HmJI* blM «B*o wRh fM«. pvat frM 

boM Kalla TW UM't WElt* Htate twr BAP* 

pariiwi' h«-ni Schttci 33 n Eiwpgd OmiTi*, Wb 1 >-_ 



Trdin/or<r Well-Paid Hotel Postflon 



mcinlh'^ 



NattciDEl 



/ \ aonil pniiltiDiiji for tnlned men 

X faoteLrtUb.refltATjranlandlrwtltii* 

/ Or lUonal Otid. Pievloiw experienca 
Ajunne«W*Ty. QuaUIf in FOUW 
leMTum liotei 

9 f / equkpCDiHiL under eipert nHtructom 

^ / PlAcemrat Service PBKR d( e*trt Nw 

^ t L>By CTliffis fltkTt Feb, and Sept. f ■££! 

LEWIS HOTEL TlUiNING SCHOOLS 
/ PiTUtBH RLB-»* W#Ehintt»n, P. C. 

CAWfOON vouA WAV 

^^Tof neats/ 

DON'T COPY — LEMN TO ORieiNATEl 



”Jhm Scranton, Peiina, 

Wltfanut coBt nr Db]lA«tton> tlciiHi send ma a cot>y of jrcUJT 
"WhB WIni Uld imd fuit pirtlniiul ■dDUI Ibo [ulijBct 

before Yrhlch I hiitH mirkMl; X: 

TECHNICAL AND 1 NDU 3 TIHAL CQURSEB 



P AuloTnobilD MocbAntfi 

□ lluDirhiai p HwiCioe 

P Air ConditionInr 
r~i Hbort bleI Wurkxw 

P T-l-ngl-nw^f 

P fiteam PeolHo Eli^±iA:B 
p Civil KikciuMT 
P Survey iuf And Mtsvlae 
P RofpijfrAt.>i>p 

P It, II, LocomiitEvaB □ Air BTAkcB 
P H, li- Swllua furriiuin 
P nL II, Brldi* and BuiUlLus Focopbuv 
P It. Hr Si«miLnmn 
P ll|Khw«y JiLncuireHiur 

□ CbtiTiulry P rbArmncr 

P t'oaJ til iTiJnj Enciiirrr 
P NaivIjcmliaD. Q RnLlAt-hiMtwr 

P Tex Lila UvcTwcr cr 

□ roLlan MADufuturlDC 

iLncktirrr □ WooIfd Muiufuturine 

P BHiln KTul Forrman □ Airicidi'UTe □ E'rult GrvwniE 

P Gm F-ntna-nsP EnsiutHi P Foulrry FariuEEiE D Ltaclio 

P At l&tioa Endnu P Marino KniiaBcr 

BUSINESS YRAININil COURfiES 



□ ArvhHn 4 

P ArchitHTuml Dritftunjia 

□ BuildinE EotJiiuitiDE 
P Wood MiUvoriiuw 

P Cmkt4iM^Uir ud BiiUdkir 
P Htrocturivl iJTmftaEuBA 
P BirucluraJ Fuj^ocr 

□ FIscTrleol Eotiaoer 

□ Eloctric 

P lawtrio »nd Om 

P Sbo-t} HttircirbiC# 

P T i l iiiJ Atib liliiriojear 

O Tolct^Loito Work 

□ MDchiTiicol Knsinivr 
P ^TecliiLnicat TYraftomui 

□ MartiiniAE □ Toolinnkor 

□ InVnnUxiE Ao4 PalEntlniE 

□ PAUrrnEnAkeif 

P Hoot TruOii^rii lyf Molal* 
P llrirlRn Encltii^r 



BOIUTA Wfnt«a«|i rtn now ta CREiTKOaiat, 

NAL CAHTOONS at aaMtbAt Tin- nXA atbL F Chuth i 4 d> 

EbJuj 10 VaaiBBi a^ ovar UQ- HOiTroiVOBA. AUfar Chdy,., 

Ji**J ■d'M a* 4 f !*iLlrui tar frra d^miIa^ 

HAVE BURNS SCHOOL, Dept. M-X,B 0 X tIK CU^oUnd, Ofalo 



»*•£ 



P Biifiam MauAAi’iiieut 

P UlScfl AlanAECJiiCat 

P Ibduatrlal Alataivar-maut 
P Tr>lfiD MAiu 4 «niAijt 
P AccouBtoary fp'I 
C.e.A. CoiichliiK 

P BooklccroiDB 
P BpcralArial Work 
P Coat AccounLajit 
□ 8 iLfeiQia.ulLlp □ Ad verlbiikB 

g Borviea StaLtoa EAlmriia.uiiLip 

TYallpotMir nraxurotius 



Naine..^ 



P RuaiqiBa CorTanOadfCmo 

□ LeLlcrkntf BLoW Ca.riii □ SleSC 

P Sunaittii.pl 3 y uul TyjLklnc 

P OivU iBorvJ«a 
P %Ix 41 CuTior 
P RAilwoy MaU Ctfrk 
P CrodB Hobool Sutijooto I 
P Hiiifa ficiioal fiubj^clo 
P OdUcco PtdpArB.Earr 

□ You CoUac* 

D [UuBtriotEbc D Snulafa 

P CuUwnioN Q¥>mek 

P Lb-ebIw rJwlBr 



Addreit 



Cltr 



4 -i-i-i-i>---vv<r 0 



,„„..Stalo. 



OcmpBlJan 

tf vftu retids in C^rnaffe# TtHd fJliil coitjtort ti /fltPrrOft 4 Aol 

UpiTciiifindrAOfl fiokpofe Cuuhflon* LUnUtis AfUHlrnil. CunAde 





AT Hornt Vou txn IM/A by chu- niodmi unu 

erlflnsl pyrt-Md of liuOurii-it it-vtry gi^i [ cil vbc VilEk 
Ncpi^rlie Tri 4 t aI bams u -ytMid uT borFr-r Ibaii ai a 
■hep. BOTD iHLiv-fy while eHrninf iml o^ 

cure a wHI imrliijt piuitlari t2i Bcuht in LiiLt'iies uCler 
COTnpJeLiiiK ouf cQlLMle of liurf rtlrt lon. Loud W'Kcll 

rrpaijr^aaiT ultaXiri Indecnihil BFid rani VCTF t^JUll 
polmin. I er DomcuLir* a;i]i^ir to 
Wipcofiain School of Wat^li Ronatrln^ 
ftIA E. Moteo It,. HILWAUHEE, WlA. 




SENT FREE Obitqatlon to Bm 



II pea BCI BvkkI — »n mill wnd 

j -1 J »-■ ‘-tdiiir — n*w \ ;iin“ b -.-ii. ilif- 

fl"iliLf ■ 1 -rtlhi VOH’K f.vCTratkiRl jn:.t «iws 

fci .^I'-Lri' i\! J-ll-f'i tj tvrtj nuiii i t Ti*binii, 
Wtrb'hJI n pli-'Ji-C, tirh -m^liM f-iT 'llk -r *])ieI >4 

DF ppf ililn. 1 . jlj frtr t»*ii In j -- 1 ln-n Ji ird 

-’in l.J'li-ltWi I . -lllirr il— pkM 

FNQF, E, FeUCMTIHflEll Eludia I 3 -XZ 



Improves Handwriting 

In 3 Hours 



MutcTdub Invention, CnrrEcTa poor writing tn lev (lari, Atnuinr 
raaulu EUATEnieed^ No ipUurtfl. PtAlLlve DEwt aixl complex oat- 
ilne foslled FRPE. Write qulekly. 

OI WEliT IHSTBUCTIOH aUWEAU* P*pL 3 *. St* Luuii, Mp. 

WHAT IS THIS 
STRANG! SORC! 

— the thinking mind^ 

You begin to LIVE wlien yon 
Iparn to heed this inner niiJuli 
Awakening yoHr natural thnught 
forcea. For centuries the Rosicructans have col- 
lected and guarded basic fartf on aucccsif^ 
living; truths which guide one a path inroURti 
life. For free booklet, cAptaiiiinff how to ac- 
quire this knowlettge* wytte Scribe" R,P*V. 

THE ROSICRTTCIAHS, AM 0 EC> Saa Jew, CiL 




TFftcit tonffTti? to pJease m^ntton PopuJetr MeoJianica 








POPULAB HECHAKICS ADVERTISING SECTION 
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Thf' iJliSSOl Lfl fsst r'OpIflCi U*u— ^jrpw *;Ti|^irm 
111 lu(x>motlvC9 — Nijliia “ Inidjist lilLl Ulirj rammeiTlsi 
P<rw(;r plants — mt)lu.iir curt utKl ipiji'ILM — aJrcr^t — 
truct^im. A3urp^j|t, ituny eld Jo b» have beavi prutlv 
eiiangod er actually w{p«d nuL 

New Job$ For Old 

Evhv rnduilH«l throws munv pmul Inbs Into 

thrftlnrtiRl — tnjt It creaicfl more uiid hoii{:<rjol^ Ttu* 
Butametilti rulnicd occires ol in4lUHlrlEiQ IiEjAmI uniirn- 
vldhiK haruD trujutiortatlaD — ^ the minor ImliiNIry 

f!iiinilaynCvt>Jl|preii,tuf arinlCfl «f wcrkcra R*ilfv» atiiK- 
nlaoliicl TJillclnK mucliines — *le<rlrlc rtfrlgarmten 
wrecked Iho IcplFum — air tend i1 ien Ing !*(! r! V llat out 
qkl-rustiluncd tieatin^ uml s^ steoiij. 

DImmI EngEna#rlng la the epiwrtunlly off t*- 

dav« I be Oelll tE devploptne wua amualnu ruEddi ry 
evuUDd Ami WAreraEtd in 1 tieulr^Oet in en the ground 
floor td Ttila new and iirturpormiA Imluetry ( tuL WJJi pro 



vUle plantif of 



There H a prfl*iHv 
Opemte, und i*ervft 



' OOoif Job* during i.air ILfotlnm, 

rs Your ioh Safe? 



. wrvltv off Hi*n tTBloed to IibIbU. 

. ^ _ ,cep‘c«l enBlniM. New DlwelEugl- i 

taOerlikR CaurtH — hart roUoaod for fwmo atiidw by CM 

or America's leadiba: ediicatloiuU Instltutioiu — will 
^re you,lDaata(ut Ume. tboronch trululn^ Jn modem 
*™£“**- *" '■■** fUtttlmlAid. B«ud 
TODAY lOr Pree bulleuii. Ko o bli jai bm 

American School 

P«prt,D}Af,Dn«ol Avhiim at Sltli StTH^ Chlnooi, lfl< 



'bnl^nctwi'a IMaotl-oowwad 
*'2*Arr"' ua*d niir fit, Ik 
ward) of fii4l oh b it* 1. OIBh 
odU OMi-oboB nb fm 
Dum tn Cbica^ 



rrTMrttV 
fiiirtingUm 
&. K. 



.tM> hfMUCrNG 

' LEARH AT HOME NEW iA«T WAY. Pve* 
ffeoaleul Btoit* Mothod. SnrpHee amt cn- 

rfrUr frinadi.. Be [upeJu, oarr oxtn fi *t , d«-r 
TalM hUidEDtolatit, NpiBiiHcaT'*narfrfH;«ii>MdH. Be>- 
tdD<UBe4Bpnr*tdhT; BtTIbnat'a ruBdatn^bli wid h 
pl«t> Ptafaujfiral Tao Dwtn iotlsdad. ^ual i 



UA1n- 
rntre. For !>■' 
hn- Contolato 



Bizocdoii, Cmt war to r*dBC« er biifhd ue n_ 

4lot or meOj, wAd <rn\]f IS.'IE ■uoDEr' eraw for ConiB‘ 
I'-LfMaon UoerOB. OTBoadnomoiief CiridU.H.hajgid 
gqat4Aun,H Ml dolir«ajri. HoBMmto p*ri TryB fti 
Ir not iMitAbaOt tomioy rolmulHl, ' 

Fm irnioanrotlAow. THCMH¥6 

alTfnAvl^rtl luhw 1 



PAT 

rtain^ 

EMHcratuoiM 

in7, chiuio, H. 



RADIO 

cpuiae raid valent tO Vtorr 

IJsticd JA74. Ailex 

Dodge's Ins 



ENGIMCEHING, brndcaetin 
Btioq and 
marfae pnd 



1»L 

MhM 



hvI- 

ili« tadSoT MrvtdogH 
tcltcsraphy t&yeht 
thorpuahljr, NlTi4tnohthn‘rn^ne«nnB 
rrV collone ra4ie wtifk. SduKiIntal^ 
uaealow. CbUlIoie free. 

Ada Stap ValparaisOp Ind. 




AT home: 

Le&meaKyKiKbiie MettiadDfcoTae- 

Ino pfiAtoa and btalatarM in eJI. K "J M° 
art wont Doodod. Bla draHAd, Band nw 
hioa DodM. Afrtoa Afoik#a ai l/tnoi 

KArtOIIAl OAT BCHOdL 

HQt WwMf M Jtvo^ Ibft. ikSL CMcw 




EBOO 






IKMrtcard far our fr«« cutaloguo^ 
ThOtBAnrtfi pf baiw*]! 

ULUE aOOK to 



-JdttL Adilewu: L|T^\,E 
CfLlOliOgUC JJnpl., 
CiJcnnl. KAIldih'. 



U1 



as aiai 

Lcdrn Bedtity CuBure or Bdrbeim? 

F.am »li IJt lioniicn. dar, nJf h 1 ,-Uw^. W jKa fiir tm 
Bonblil P . BflllfCoflm. mEiilS}rdSl,,*«TtJt 



m 




PoFi Eva. But larn^ Tnvla T^fiX. Aah tiw fytiltM P 

■■ r. sotflB. It ■EcuiiiciiL atimnn^ ug w. iuTr^ c,1 





Earn $33 to $75 a week as an Auto Mechanic^ Never Jn 
the history of the autonmtlvB hualness ha# there been 
aueh n demand for TRAINED men- 3 weeks traitii-nA 
Urn you for a Job that'* waltlnA for you or to open your 
own repair *hnp. Read what two MeSweeny tmined men 
have done. Hundreds pf other* can fell you facta et|Uu1Jy 
Imcrirsting, I>on^c Look for a jobi TRAIN for kt 



Farrell, P*. 

Dear Mac: Fleaae forward me 
your caisLori^. t want It to 
add to my traveltn^ aouve- 
nin. 1 am worhlnd In a 
mwdern garage although I 
bare- been out of Khoaf OilJy 
four weclctT Clianki to Me- 
S weeny Tmlnliifl. My beit 
regards to atL M* Klutb.au k 



Rector, Ark. 

□ear Mac: Juit a few hoea 
which might Jnterett you, I 
left your achDoI two yean 
ago Lait May, Since 1 left I 
have not seen a day | could 
call **ha/d tlmea/' J have 
been working aver since I 
left and have averaged fo mj 
aarningi tlTl.M a month. 
In iplte of the hard timet. 
Many thaoka. Thn*. J, Sharp 



EIGHT WEEKS o£ Actual 
Shop Training 

No booiCN cir lessons the MeS weeny way. First you [earn 
(he *‘wh,y” of everything you do; then under competent 
Instructors, you IM> the job. You work on real eriuJ[w 
men I and machines, with the real ttjciln of the auto 
expert. In eight short weeks you arc TRAINED to 
hold down a permanent BIG PAY job. Any man U 
to 30 enn Leam. Write today for New Ltjw Tuition Offer. 



AVIATION GROUND COURSE 

Aviation In cnmlrtAand coming faatl Prepare now for the 
wonderful opportunities of the future^ .^ch plane need* 
many mechanics un the ground. 



MONEY BACK GUARANTEE 1 



In el^tht weeks of Intensive tmlnlng; actual shop work 
wlih real tools on real equlpnient; you will be (juaJlficd 
to accept a Big Pay Job os an Auto Mechanic. If you are 
not aatlsBed with your t]uaJificatlons, your tuition will 
be refunded. 



FREE 



Write today tor Big Fw Book on AUTOS. 
Get the Facft atwuC |obi; aod IvOW TulMOA 
Offerr. Mailing the coupoti does NOT 
Obligate you. ft obligate* ME r« tell VOU how you can train 
for Big Aloney fo eight ■hort week*. Aildreu Dept, 



MeSWEENY SCHOOLS 

AUTOMOBILE — AVIATION 

CLXVELAND, OHIO or KANSAS CITT, MO. 

Writ* Ov Sobool Moaroat Tom 



- Mc9*vccDy Aum a Od Aviation School, 

I Dept. 10*14, Cleveland, Ohio nr Kansas City. Mo, 

I Without coet or obUi;sflafi. send nw your Bijf FREE Booh od 
Auidh: uleq full iDfonasiJon about your low luitJcizL offer. 

• Nsme. .H 

I Street 

I Town .Stato. ...... . .Age * 

WA(?it tt-riffni/ please fucnflon Popular Mechanics 
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Follow 
this Man 

Secrei Service Operator 3S is on the job 

F ollow him through all the excitemeni nf hia chase 
ot the counterfeit ganf. See how a crafty operator 
works. TelltaW finger priinta On the lamip staTid in 
the muTtiered girrsroomf The detective's ciga^iti case 
is handled by the unsuspecting can Esler. and a great 
mystery is solved. Better than nction* Its true, every 
wortlof it* Nooblisatiou. Just send the couponano get— 

FREE! 

The Confidential Reports 
No. 38 Made to Hla Chief 

And the best part of it all Is this— it may open yourey^ 
to the great opparttinity for YOU as a well paid 
Finger I^nt Expert. This is a younE./tts^froiviMff pro- 
fession- This school has taken men find trained them for 
high oJhdal positions. This ts the kind of work you 
would like. Days full of exckemeuL A regular monthly 
Adlury. Rewards. 

Can you meet this test? 

Art you of average inteEigence? Art you ambitious? 
Would you give 30 miiuites a d:ay of your spare tune pre- 

f aring yourself for this profession? Answer yes aud 
ll show you how it h possible for you lo attain all this* 
Send the coupon and I'll also send the Free Reports^ 

INSTITUTE OF APPLIED SCIENCE 

19ZP Sunnyside Aw.., Dcpc. 13-5Z Chicago, UJiaoli 



■ Iddtitute of Applied Scicdcc 

I 1920 SiuuivtUe Aw*^ Dept 13^S2 Chicago, Blinola 

I Gentlemeti: — Without any obligation whatever, send 
1 me the Reports of Operator Mo, 33, also your llluetrateo 
I Free Book on Finger Prints and your low prices and 
I Eaay Tertna Offer* Literature will NOT be seol to boya 
I under 17 years of age* 



I Name ■ it 

I AddrEMt _ J 

I 




Hw Diesel 

DDIVT WAIT] Diflul Ptrw4r ll th« big, fitlif tar er«.tfir DD'Pvr* 
tunititi Htid bigger pAy. GET OUT DF THE RUT' BE AN EXPERT 
DIESEL ENSINEEH Hind ulvBn;e witti Ihia dniHt n«w khduttry that 
ll IwtB|]lDfl thn Wirld. 

LEARN DIESELS In 9ur bifid irntlutmllv rflcuniintndiid DltSEL 
$ehi»U and Shegi. The erl|lne.l. eaelualke DIESEL Sehenl* v1 the 
United Slatei and CinailB . . . eitahllell cd mthV yeqn Bnd oiiwi 
Bhtad In training and aeuipoifliif. 

Mere EriiniE . . . mere lueemful 
greduat«*,.(iiere Big P&y Jebi. 

$encf fur yeur FREE cE»gy ef 
‘'Dleiel Neva," eoatafnlhg Uh- 
tih-tbl* minute InlurniBtkn BbeUt 
tJifl BMt.ll eg OfifiMliinittes evenr* 

grhere fer trtrnBd DtESEL men. 

HEMPHILL PtESEL ENGINEERING SCHOOUh fNC 
21 E7 Sin Femindn Riul, L«t Angiiii, CaRI. 
tSSS DiTBriey PtflviTp Chleiltk IR* 

SI7 WsUltlce N., Seitrin, Wiih. TWI Rnnvdla Sl, Virnguver, D* C. 

JV niltf Fi-irfde A’fflplo[fincjir ^iTctcc yrte to aft JlcmpiUli Crrqdualri 

LEARN CARTOONING 



Dadk 1C Kirlalnj ,^l| T^rHi'lS^'Ql 
JScJicml CfJnriKi — liey and Xlplit. 
DddX H Rxnleii^e TToine- 
Htudy t'aiikMnet(fin Cquta«. 



by the mcttiod ttiut baa ilnvcloped hundreds Nucvasariiity. Send 
name, addreay luiil ufe for fre^ rhart tn leat your ability. 

Th« Landan 5ch«ul* 1331 Nallnnal Bldg*. Clavaland* Ofilh 

CIVIL SERVICE 

valuable inforiviation free 

COLUMBIAN CORRESPONDENCE COLLEGE 

WASKiNGTONp O. C* 



Get RID of the Speetada 
Handienp^ The NATURAti 
EYESIGHT SYSTEM makes 
Wefory ooet Cfossee Fcssffilc. 

You are the Judjfe — your eyes 
the Jury — when (he Notarol 
Eyesight System ^oes on trial 
in your home for four months 

on our 100% MON!£Y'BAClt 
CUAEANTEK. 

Fufl fnlcriTtafinn FREE 

Natural Eyesight Institute Inc. 

Dept- 52- F L« Angeles, Calif. 




TmtrFeet 

When all cIm faih end your suffer- 
in]( with the flexible “no metal" 

BeelDeric'SST 

non FJOi aWAirr 



HFETMEfl AlRCrt SgppOffTCOvBtHIH t- Suh. 0 iw*. L-Dii«wjut Kt. 





tTQiibie- — Gct up ircijucniix 
there should be peuitive and rapid relief for 
yuu— wLthouc drug! or rtiassage— Tvithouc pain, or 
discomfort— private ly at hume. Our free book tells alt* 
Doctors. Oaccopaths* Physical Culture dlTECtnri* Sanit^Euin 
V 3 C EEtd IHlf irLfth^^d^ EiJilj' UBtdu VCfT 

itmple, No matter Tvhat you have tried or how old yfiur case 
Our methodi will brinfi results or money bade. Write for 
fue illustfattd bnoklet. Do it now. Relief U at hntid- 

THE ELECTRO THERMAL COMPANY^ 
J21S6 Morria Avc*. Steubenville* Ohio 



irftrTi lurJfinf; ta fidvertisfyji itfeaxt' utcnfft+i! Dopwlnr ,U(::c7*pnifcfl 



POPULAR MECHANICS ADVERTISING SECTION 
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STRANGE FACTS ABOUT MUBIC_3>. I,an(iron 




eeETWOVEN WAS 
KAf WUEM HE 
COMPOSED 
FAMOUS 
SYMPHONY 



A NOTE ON THE ORGAN ... 
CALLED the vox HUMAN 
CAN NOT &e TOLD APART 
FROM THE HUMAN VOICE 





ANYONE CAN NOW LEARN TO P1_AY 
MUSIC IN THE TIME AT 'A THE COST 
' THE U S, SCHOOL WAY AT HOME 
WITHOUT A TEACHER 



New Easy Music -Teaching Method 



brings quick, 



sure results! 



VOUCHED FOR BY 700,000 PUPILS 

ThoUBAnriB whn nrvi'^ T^Inyud miulP linll! ■ itfW mutitTuI iirO uK 

f eltlnu ttirlllN nf enjoymcm from b. taJcnt ibrfy nevur knew they bii4. 
iy A rimpip nrvf Nhort-euT methoti you cun uctuniiy itcniti lo pi^ 
any ^pultir liiHifLJiAunT. wlibULit knowlnff pdc Dote froin luiotnurt 
Tl)c of the U. S. SchOo] Of ATlUtlc ayitlcm In idmnllrfty. The 

loBWM come to you by mull. They cniup 
filBt of complete prtntiKl I cutnicildtu. 
Hlmplo fllolTltiinmatle nJttureB, jUdJ nil 
the munlc vou need. No Krtndliifl ruu^ 
Une. Study when ynu feci Hie It — at 
home, tn lui iifmtMtt uubeUevuhly Hhort 
time you find Ehal you ure uctLuJIy pluy-. 
LdrI Jese, mu^Cal eutnedy h)t 4 , mav{e 
ibemi>40DiEN, Oven clusalnt — you ploy 
lliem bII^iiN Cii^ly UN you nnw wlklnllc or 
eln< theoi, if popularity And the joy of 
maklaft your own mUBlo appbaI to yun^ 
Heml today for I'REE DamqtuttmtJDn 
LOMOn with ilJUtniatcd book duBcflblliA 



LEARN TO PLAY 
BY NOTE 

Plana VIoIId 
O r^laA IJkulctc 
Guitar Saxophone 
Tenor Banja 
Hawaiian Guitar 
Piano Accordion 
Or Any Other 
InrCrUnlent 



the now fomoue U. S Stbaol of MiuJe ''prlDt-Bnd-pLcturo'' method 
of loArnloK. 

FREE PROOFI 

Just mall the eoupoii. Then judAo for youTwlf wbch you m-elvc! 
free tletnondtranah iceeon nod dcuc-riptlve maiiTbiL lC s. Scii<M>i 
Pf AIUhIc, Ti ItrumiAick Bldf.. N. Y, C, 

U, 5. SCHOOL OF MUSIC 
72 Bruniwkk Bldfl., New York Ctry 

Send m-: your amiLHuij free honk, ”Hdw You t’tm Maacer hituir in 
Your f>wn Home/' with |mplir|rut mtauaiie by Or. Mruik iTupOh 
uIho (Ylv OcmonHtratlon Lcjuaon.. This dotai doI put me uuder any 
nbli|{allon. 



Xamo 



AdilneoH , , , , 
1 UHt rumen t . 



Have you 
Ih^trumcntt 



WANT A STEADY JOB? 




TRAVEL FOR 



UNCLE SAM 



UPmP 5tiTii H4JL 
lUiLmaV poit ornct 



MANY OTHER U. S. 
GOVERNMENT POSITIONS 

STEADY WORK 



[ 



MEN — BOYS 18 TO SO 



] 



SKort Hour* pieaaa.nt Work 

Rnpid Ad vntkca merit , Permnn nnt EmpI Pytnen t 

MANT WINTER AND SPRING EXAMINATIONS 
EXPECTED 



MAIL COUPON TODAY. TOMORROW 
you MAY FORGET 



/ 






/: 



□ ii 



/T^RAlTltriN’ INSTITUTE* Dnpt. MlH* Rochaitar* N. T. 

/ Riiflb 10 me enilrely free of cliAifie [ 1 } a hiH destrUptlon of the 
tHitdtioii eiieeked below t (Jj I'^ee copy oi:ti-paiEi! hook, "How 
to Oel a U. B, Governmepl Job" ; (RJ A lim nf U* E. Governtatmi 
Jotui: (4) Tell me bow to Ket a ODveroroant Jobh 

□ Rattnay Foaral Clerk.. .fStnrt fl4b* yearl 

I7M year) 
]?oa year) 
iJOt yean 
Jibl yean 
JlM year) 
JiH year! 



□ Po«t Office Clerk [Start 

] City Mali Carrier (Start 

0«ce Clerk— pile Cl*rlt (Start 

Inapector of Cuaiomi ^ .w*. . b - ..(Start 



lmml 0 raat laipecior (Start 

O Liquor Caufti^r- Store keeper.. .... H ........... (Start 



Numa. 



Addrcaa. 



Uae Tlvta Coupon Before YOU Mltlay It 
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MOUIDINQ A 
MI«HTY ARM 




ASPECIALCOURSE 
ON ARM BUILDINg 25^ 



W nY not £tjt BJ] Bern tit vfth the pun-iT tnd JCrip to obey 

your plLyHlii^itl 1 tiuicf tiki'u m'AkllliRS u'ltLitw Arnu wold 

nrrawEty of ivkJn Atid. txioi^ Mnd til o iilir.irr tLim-' Jevt-loivd! rtu'm 

Into AttfinR- Oil'll of [tOwi-IrfUl pfnpoltLntiH with buliiinA and 

brawny ron^iirmH . , . itroni^ ihjILiJ. Bniti rbRi aro rmiHvicEl 

Iry men and atlmirod by nouicn. 

Tlibi morse |.h Kwclaaly jilEiimHl lo build CTPry nmsrie In jXHir 
Dim. It bAif gctmljQciiilJy worked ouE tor lliat JlRny 

of my i»Li|iIl:4 (kii-e dPivloiM^l u |Oi]r of rrlrepa i^ll*E>PiL tike u tlCirM- 
fthor, unit |iift «t fllrnnui. imd n mit of tlud diO^ Ihrir dnObSc 

bead formation. The abirwy CobJf^ |-h:'twiM.'li llio bterlw and elhow 

■ re iJirOtf and thd'k witb '^Ife oablo'Hliu llRimi'hlJ, Ttii* foPCErin 
lA'Itles wich Fotlk, llir ervaL nuiiLimEor iirtLnjf muaclra liocotne n poI- 
bflifl or iKWi:r+ inrl tnoJr wrld:; ate RUyo otid writhe with ™rdr 
athfw, 

8riid S5o ror Llila H^outiO tOiiiJ', ^liy not Etart now to b||1|d A 
he-maii'K armf 

Ydu can'l Eriakd a. EnEpt-alr. The AKauratico of I ho ylrnn^tewl n roil'd 
TO an In rtm WnrTd Htandx lietiliid tills cotirflo. I jjLvl' jrriU rhe m-ch-tij; 
of Mrenictit illuBtriEiti iind eaiElainrd an you like them. KIliLI ynur 
onler now wiilli* you rnn All II kpI thJRi rmiiMr feet mLy 2!!r. 

1 will not. ijiuJt jnii. to the iirm. Try any nnr of my ILstcd 

In tho pouiMin at 2 ^, Otj rrr nil a 1 t nf them lor ualy si.QO, 
RUSH THE COUPON TOOAV! 

^niL your ctriter eiqw and | wiit Jnetmli! n Fltlilf CCJI'Y’ of 
'■XEIlVJirt tIF iiTKEU MUHCLEii LIKE IHON,‘' It LH a iirlr-r'IrrtM 
bocik to [he slretialh fan and niiLvcIe hulUtrr, Full of pIctim^H of 
luinTJomi luHiled riitm uiio Eell you diArtiiLvrIy h<^ vnm c^n hnlld 
KUntnidry ami silmijtU tlio Jowett U’iyl llearli Out , . . Cmfn 
This t^TiPotal Offer 1 




ITH PHOTOS 
OF FAMOUS STRONG HEN 



CEORBC F. JOWETT 

' ' CatBrnpiAN 
af Clhj'Ht'puu'' 

Winner of many e*Q» 
teatd for Btrenfrth and 
nhyaieal [>«rf«dtioal 



JOWETT INSTITUTE 

OF PHYSICAL CULTURE 

DboL 4t^St 422 Pcolar St., 
SrrwitDii, Pa. 

Geor^te Joweii; Send, by recum 
mail, preriiaiJ, the coti«« checked be- 
low Tor which I am enclosing 

D MmildlAji fl .Mlrhty Arm. SDe 

B iiicudiUnu a .Mighty IiAC'k. 

Idmllilltui K Mighty tint'. ^v> 

□ Mould I ns a Mlably LllCat. 2&C 

□ Moulding: Fflyhiy Tjtp^a. S 5 p 

a Sttrnnu Man fhtElhts Madi' £4^ 

All 6 Booki far SI.DD. 



Ndffie 



Ag§ 



... tJnHfl ta 
ItHnP :ibl'¥ii 
vii» It |iT tCl 
?^-iN f.=r tia aL _ 



We Famish nil equipment mu] oiAtcriale 

Ibulu4ld|[ loive phidn-eiiitriiviiiii? euimura enmpl&te 
wllJi JamiRi, lEnn nJld acreon. Wiien yqu have niJ- 
lahe^l tbo aouTue yoil tan ealJibElsli a i!4d>d fiAlMns 
Independent blUlaCHI with tlicDq.Uj['mEnt. furEkkaheo 
or work for otbeia at a big Kainry . F hoto-Enaravloff 

DllEn iml«T npFJrriiirili™ Imiftp' IbAn vnrxiiiPTLnilLjiiC'jr tvifry 
liirt'iinkn IbbiHUr -if PlcipulAr niLn^Tsd NyEh^iir'H''- 

I r..» taHh;7n»a. Enm vlda letu-iiiiur. WrJkr|iHLi]r 

IruT'iiiit' n*w H|iiaEt«ini| irli.lrii ^nfnkT^l kin 

I i iii( rvwh'h. Y'lii will nat br ni1iliii1nt tn vi 7 1111101- by wrhiac. 

I ftnrkiTn jPNg>»*-Eni nvInK. laN, 




Tim 



MECHANICS 



A«i4o Meehanlci Weldinv 

Auto Marhanlcfl and W'etdlem 
are In bla demand. Cn-mplete 
ronr^ee in arc nod acBiTlatia wel- 
d Ids. Far wb i te you iewn. Knroii now 
at ipaclnl lew ratat* Write twJny« 
MJCHIGAN trade StHODL 

J7SI Weedwnrit Awa^, Detroit^ MIcK 




INFERIORITY COMPLEX 



U B ‘'diituTbnixce centre^' in aubconaciouaneaa, gen- 
era tlotf powerful negative impulse?, emiaioB 
eooaeioumm, l^ck: of nervoutneu^ worr^^ 

wenk will, etc» To atrufiEle Qgniost tfaeae penonnlity- 
wcakcninK forcea ia in vain-” RSMOVE T HEM 
ALTOQKTHER fay reDonatruc^ing within youraelf 
■ powerful poiidve fubccmacHma mind — vibrant, 
confident, rcwurcefiil 1 Write foe FREE @OQ^ 

Brttiili Inatitirte al Practical PiyeholoEVp me. 

Daot. I^H-U^Stunrord. Conn. 



LEARN 



K O W TO 
USE YOUR 



VOICE 



l^eum to be a radio announcer — njiivte ntoir — a public apnaKef 
— actor — cmtertnSnRr, etn. — how to HililfEia JbUf itlliup Of 



bcund audlBucfl. AmoslnV how book "VOICli— and how tn 
UM It'" eipnaori nmloanlr'Dli-l acefeta Of rlvCUIlOh and oratory — 
frCvBH onnipletd iiiHtruntlon In *nv cam pact volume r Sitart 

Tnluir^; na**. I^rki IdiiTiilhit. irDiim lu Id ftTT kial?- %1 00. 

klBivrv bxgk If Buf ^aiilnlSH. I4^ile*il tjLLtjpi,=Joj(l cA Art at qbhI 

voice, SOS Sifa Aw., Dept. G, Hew Vurk City, N, Y. 



QUICK WAY io make money in 

RADIO 




^liidern foceivPTs 
am tlE'munilin^ 
men with mudern 
trjiinirp lorflorviog 
wnrit. N'ew tralnlM rtiethcd itnd«Tv|peieqint»- 
meiit alter iTtartK you eArnlm^ hlmunt at once. 
V tt tik t3 Au li nureiufy lu a shart time, lYTltn 
toduy for ITitUa book of details. 

Radle Trelnlitd Aaiaciatlnn ef AnnerlcB 
Q4 {iL FH-SJ., 4SU Rabnnf kk-ned Ana,, Ch^cagn 




Thoso 
Big 
Books 
Shipped 

FREE 



BeaDraftsman 
MaieBM/G PAY 



l>nlv TB min'llfP « dAT.vKh tl>rw WOSiffiKIl hnOKS al£| 
mtcui* ynij f-ir A i™kJ Umflin* .wt Ip |i>p« rb>n ^ Jr+ir, 
M-i'haBilpii| g-rnl ■■rrliiirf-Iii¥»l; dr'fiini ft^rri JiimpV 
JJan lo SalM-tHBl cnni-pIrK plaoi. P-ijlt fir^i' MEr frr W. 
p-lnnrn, Drp.rtliii nr^ui pr^rCiDr. Pt.tTEI ES'fllNEEniN'G, 
■ii'dE Fturr inO. ^JniLT. laolBdiH OB-nirtalB uaraa ki 
Uw^prlal ra«dbiff. 

Quick Way to Learn 



Cnm1»rtnat Hti> i^WtiUy hi-p^n 

linraiiif Bnd Rip.liliI'U’L'nt'lok E^|k,l|a 0 



rfabl hivw ji, ill 
I7^,«l (* 

i jiiU tJi# iKMinAiti'i— FOIL riR.\FTBME?f 
Ii.-IVE.T11E nEflT CliAIlCEili FCUt .VIlV.tSrrEMEST. 
rii-iHiiit, (bjcIiuIIiir li^'Lvk. di.^? •'> liiiiA D iLd I.mni 
IlUirUv *llJl tmib., (TnnirJniw kI nf ijtia-* Iqc Itlilril- 

If run «ciid tiw I hr* dr^fMna !■"?*, ^■tJiW', 



Am-trlun TmUbIhI *»«■•%, D*»d, HI*, Dnitcl mt *!,. HY, 

l^h^{ fiW 10 4 b r^' fxa* K*v S-.Tj)tuttii BBl nf ((nijrlar, i wlU pur thir frw Rcnlir d^ 
H*--»rr ?iiB-riTF. PI I » 3 »l>.j I Tn»|f r^'utn in ID il^yi ihJ i-wi- y-u authkic biii iP 

I dBr-bdfi in tr*TJ llipm, f will ^ud RH W 1 Al'rt 10 dn.rii. Ihr-q liiily in.Dfl i niufllk vn'il 
144.14, Ih* |pir4i<rtiTy h jM.lt|. re-iiil iAEi44 cdJi Foa lAd lorJiidB BinjUv 

Ml uf dnvdika tMlmiTMinl* wIImiiI i-irn uTiq/i*-. 



AddrtiS 

WAen wAiUifi pl^.a^tc inriifion Fojj«?d;r jlfec/inb^rji 



-id'fmt .. ..... .. ...... .. 

AM.i|rlv ktiFf rtHliivC at*. arr<upilliin, vpipiiMm’rt iujiub aud addrru nnd llml tif a4 
LrttI ii-TLP biuincttii atA.ii, *■ 4 tH'i-iVim*. 
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FBEE BOOK 

Win populDrily und bijrtrtr ittcome with n 
Gib^ll Guitar, Bunjo or ^illinclolin. Trial und 
payments. Fm- lirivea valuable! 

facto. You learn easily, Writ'S todey. 

CtQ^OM. Init. jias at,.^ HpUnuzoD, 




BE A POULTRY EXPERT 



Make S 4 Qr SSO, S60 a Week 

Fm l»o1( abowo how %4 oiortod You'lt bv lurtitleinl bL 

the aiiia^iaa i;i7ioFi.t npporHinUiee ui tbe iwutiry haiinm. U'hcrDver you 
tirit — wlwfi*'™?' yntj [*D — it ■> n*tiy TO fliori 4u ■ Biure or full lijn^ haftEn., 

Fro« hoalt t*LLi bU. S'lTmd fer "'How ta HalBB- I^silEttv for rroEit V-ou 
Iwrni risht ai. tioino in OTiore- lime by nirilvnrln emiornecL by tclLa^rfl and 
iBBdiDK CNouLlryniRn- Knnw how T4 («r rb« majimiiTii pTorit* From in-' 
Inroeiinc. hefli>hy w>>rli, Jri>n-cl(Td ■cu'Himrni pmizirLv you. Wij bavo 
preoBredL him-Hriidfl for Rnod jobe ond buolheiawB of thrir ovTi. tv r ire 
now for f PH* N'p oh1laation. National Poultry Inititvt*, Inc., 

JJ, Adam* CantBv^ New York 



ADVERTISERS NOTICE 

When you hire acuiunU for coUectian^ reiaeoiber 

National Business Protective Service, Inc., 



500 Dearborn St. I Chica^o^ III, 
Ponded CoUeden in 4 £ StatcL Clip thii ad and 
pule in your accoun'a receitabift ted|er. 



I jLAK.N WATCHMAKING ENGRAVING 



DT DUK PKUrl r->n AKININ plan 

OUR GRADUATES SUCCEED 



OewdE THirlbwB BtudBiiLB ttartH) Jn a very email way — now do,. 
Jaff Dvor aslCll,IMO a yrar. AnudiBrin liViKoaeiD, over 
the fltzt yenT. Day or nlaht Claire. CbU eft writa far FPEE HOOK. 
Chicago 5cha*l ar Watcbmakfnv. Dipl. HDl, Mill. Cfaik 3l, , CHICADD. 




CHEMISTRY 

Complete, pra^Llcal bomci-^itudy 
courses preparn by some oE iba 
bfist-^ltnown cberulstj Itt this country, 
inctudinE Alleh kiTdos, B.S., 

Pb.13.. — Head of Drpajinnient of ItI' 
duittiiiJ tlirrttbitf^ Pratt 
In&litutei L. M, Tolman, 
Ph.n. — Formerly Chief 
ChemUt, WiUon ^ Cs. Kciw 
Vice - pTWid<?nt, Unitnl 
Chemitat and Onjanic 
Products Ca; Bbadiijv 
STOuciiTorf , B.S, — 
Hriad of the Depart- 
inenL of ^IelaJliirir>'', 
l.^hiirh University, aha 
Owen L. Shinn, P^h.t), 
— ProfeMor of Applied 
Chertiiiii'ry, University 
Mail Coupon fi^r Free Booktet ot Pennsylvania- 



N T E n N A r I 0 Ff A L SCHOOL OF CHEMfSTHY 




EEh»olt 



Aiioafatotl with tht InternitToiBal C*rr«iaa nttence 
Seranttfo, P«anL 
WlCbflut roit nf -ablliiritlein, titeaie S€nd mo full deUlli 
Of Jrnur hume-itihly enurse La 



a Analylluf Chenletry Q Incfuitrlal Chamlstrv 

Cbriaica] E n B ineerj p a U Sh^rl Cheraietry Caurta 

□ PbarmAcy 



JfAine . 
AdrlreiTE 




■ JVN'T Trtft MAuLLElO 
* BtAUTy, 

, pill"? rf^^S ^ 



HtlJjO, felLL — 

TVujSt ^flEtllKEHSi 
^ ArVi>AL.vy VCOK. 

*UVt/ r 



Ve^ftAV, rt’^ TV^SL GTtAND- 
E^T HObEv iM The. woftut, 
COME be tno , 

4EE MV r I |ffi 



f/ AND NOuTAHtttO THI6 
L FOJt ^CAHlF vOyaSEl-F? ^ 

C BILL, 'laUK PEN mOKG 

■' 0(t£AX I'm spir^ij 10 ^ 

< t,TAflT L€Aej-JIH& TmaDte' 

'r my rioht NOWi^ 






mi 






I VK, IT'S h filW<E 113 TV ROW 
AlhAV CCACitOU^ PauMXai 

I I'M QDiHti TO wane in Tht ii.w 

OF TAHIDCKNVV AND LEMN 

save mv 



I've DOUDtlED MV PUN FROM li 
HUNTING AND- FILMING ■“ AND J 
HAvF MAOF 



HAVE MAO EL 
ALfc£,ADv 
MOaJNTLNiQ, \ 

£ 

POt OTHffl. 

. HUNtmts. r 



CSrciit Fun- and ProfJl. BUnd Cau-iHiri far rnarrclfHiB 

Frea aqqk. 1 e [<ll* All nbuql- tas,ia«Tjp* — (low n-.u tan M*kq 
Mqn»yiLr,|j Imrr Brr»t/nit Vrd T4Mf|iiAtl>m lUMPnOiUf SwoS iHd 
Anlnulf, y*tuT irijd-tfn'FJi^' lFi?i.ihiSA — friu’Eint T«r Dtij-eri-i. 

,Mnn Filfllint rHMIVlD"n |,- 'Pi*' i 

*T^Ari froCRj <Dlo ?i-1diI WHpc«t prrOtil?* — IiIrULy IrJ^-rrAt-* 

JuR Liad A0|] H!tf)iE. K'lld'^rne Nat 34vhi. 

Utbi‘A L^un q.ul«klrby Mill. Mjkrvfrlciui buin-iuiBri iBnci caupftrt. 

BIG PROFITS I lUel-ribi inira uthi/ 

Tan leal-hrr, TbH Fine Fure aud bi^h« Nj-^fin IjiIu 



«1r. W, bi:Aid> T^u CBnuJnC- tkromq mcdiiMl— nmr lHf"rc- rv 
dttudqEitii cndjnrHC- Ihii cM riiliBXi|iB 'KlHMii. 



U f 



idlirr T-OU vNf biArYtlvtije Ft«« Unahr &7«ii f'T Yo-yy To- 

w TradB Lhet «Bnii 



der-- in B fpw Bl'i'i rB.fiti’B.rli JnllB Wb' 

Caih Id dfiWThliiMi BJid. tl Tb^n Iabj 

^iwmy hrjiifi in-cBt fun ntid fupnliBI Mta. 
YBitiEatBL Ur-L ttiE Free Paeh, PI 

VEiur Dun'll^. BtHtfl r ,'VT A-SK , «ni] liiD f 

b-O □ K bB ri^iav. bKua Ibe cuuihiu 1 



FREE 



fm 



|>UII-T 












ItOP 



Narthmestem School «f Toitklenny, 

3373 ElMDod BrOf;,. Omaha„ Nell, 

-li«ni|jurTMi(i'— ^iiH.ip ib-nd m,> jutir CrBa m 
aua« rHHil;lvtx.!rEikM.liL|jLa Tuclitdntir, 



Addrewf 




RVMOUS N.\TIVE HAW. 4 IIAN INETRUCTORS 
tea cti yon to play t his fasd rati he i nsini me nt .ONLV 
4 MOT I O MS-”- No pruvinug musical kriowtedEt 
needed, OUli 52 EASY LESSONS teach you 
theenchantinfi music youhearovur the 
FX/lT'Vl wAePfyoM eprr'cjj 
T uwAAt tened 

HAWAIIAN OlItTAR, ««iup1«t« 

I plurlaig outfit 



iwnre AT ONCE for attrac- 
tive ofTemnd easy tcrina. 



Had 



CUfli 



FIRST HAWAIIAN CONSERVATORY OF MUSIC, Inc. 

tikFlMf, WeelwerthHIdfl, Depl, 2^0 Haqi Tqrh.N, V, 

A pprmred by Nne York Stnl^ Btiord <j/Rt£entj 
trnVfHjj plcfise nif-itffoti, Popuinr Alechtntic^ 
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POPULAR MECHANICS ADVERTISING SECTION 



Classified ^dvevtisemenis 



WCmD'S BEST WANT AD MEDIUM 



Advert iA«m»nts in this sacti&rt, 35 c«nt& per word, eAc)i inSf-rtlOn, tnjflimuin tO- worda^ pay^bie In advance 
Td be inierted under proper c Las si Tic at ion in March issue* copy ahnuld be tn our oftice January 16th 



FOR AOVERTISEHS 



AliVEILTlS>; r,L! M:aj;9Kln(<4. ihrw ntrmiJi»K 
tnrti. Ll^i. tree- I m o ue 

Jn^TriiHiCt I t 7 Jto4- 

lnn._Mjisis. . 

WlJS. Mcnlh3r-n'»?hlr fwnttlTiJilivn 
tl.^lf. Mttfilliiie iNarncUt Jatk^ud, 

ToiltlP&KW. 

Ain'KimslATr Mittcr cUslrlbolcd. Kfy- 
^itunr. i^l i^Hk. -CciJier UerthaiilrUle, 

K[?tt _ 

2Z- WOUn^^ -27t 3 jnonthi $1.r^0. 

Onp Ini'h JUi.OlS. ^ ] '1(103, Littwrly Hlnji'l, 

Urouklyn, New Vgrt, 

AJtVElLTlJ^p]. 2t WorJg in 4j H'M-liJlrS 
93. to. LrfjdibLl A^w Co., Box i^ull 



ADVERTtSING AfieNCtES 



AT>’l KIlTEt!lS'fl I'lictil uns'whtTf. Heln- 
ftir free st'Tk-|t'p, null- truhW fri^c. 

Bakfr Atlveriiilnr Ajfi'At}’, 189 W. JladlAnrii 
ChLcflgo. 

SPECIAL! Tuur i‘} ftdfiLi nfally <!ls- 
pliycii J]] over in jnull orduf niaguzlrci once 
91,7 jO, thter liMW'A F'i-nO; ~~P nuriU 
onre I'.-'ii', ttirri! tlhien extra WGriU 'Ir 

ifaOiole i.f>liV 'I'Lrtor A/UerlialnE 

Senlrr, ItaS l!J:JL CleVfKinil. Otila, 

,\pVERTIi(E Pr'irttubly: Hi rtSdhei 

4I,[)0O,4kn(^ SiiniUiy neW'^pj.lP^r reader* wtlh 
word ati. NeivsirnttnT, usa kji itJ i-ale-ffulde. 
free, I'hlcatin I'nion Ajferlcy, 20 TiVeat Jack- 

Birtl. CiilftHin . 

IXl'II UJcnlfl.’-' BiKNwtlseiiirtit fifty nifl (TA- 
XI n<;«. S'fftr 424. Ok. Poputar Serrice. 

.\Llin1li‘ rUy. pi. J. 

FUEE— New Ad^rrltarrs II*Tt OtllHje. 44 
pjipei. Irrlutlen cicryfhinB- fyiTve*-t rslei, 
1'7. H. Brown AtlrLTllBJnv Al^rn<'>', ltd H. 
JifarlKun. ('hieiCo. 

LILAtlX Aclrerlliitnc oulrkty at lioote. New 
eauv nrartlraL filnn. No test Iwiki. InFtw 
t'r^tina ii&tilJlet tree. I'ase-lHulB SMiaol of 
.ldvrr1l»Jne. 39tll ^lErlylgao, Depl. 

tlltrilKN, 



BuStNfS^ dEAVtCE 



IELTY Old edld. praniililc btialne^H of 

t !(0 hour, (.'oinplefe liOAErurtianB. BuyLnir. 
Eoslirtif, Inarkeilrtg eatlly Ipamed Furntshei] 
for 41,190. StAii||>f) iiei^iteH. 'MJctiroiit S^inelt- 
ing Co,, Ifig Sr ^t., Qhjrx en. [11, 

AN~ Ofhre adilroFH for youF iiiaII 4t 
New A"nrk, Pitt church, rtilcaco or inany 
Cithf'C' rlllrs- 42. one month t 1^.00 Ihrcc 
MionLhs. Mall fonri nlirci. liVrHe tor leaflet. 
1>ld (talony If e, 17f HlatC 11 m- 

Ef:n, Mss9^ 

ALIjk [»le>r»atlnnal legBt onatten. Lie. 
Vlelotfi Prieto. Mpsloan Attomey at Law, 
ttin Juur-^4 .ti-oiitie, Juarez. Mexico, 



((FFIPE AtliEre^i aysleiiL Ifitll fonrHrded 
tfn fillr^ii, 42. GO ciionthlyr PAi-tlcelar^ free. 
•irtkierHijn. :tlT 7 . Miami. Flt- 



IlFJj.4 tv AUt] rtiarterBE feen amallj free 
foms!*. Pli.t!. <1. Onirer. OlM ^larkel 3t., 
1iVl]iitE»frtiiii, T>e], 



InFORNATION 



TtVO Ami fwir-'Vliefi] (ratipra, farm trajtrm 
from auto riinsBls. N<jat-^lohatjlo boat uia- 
riTlal. !5(ifl h]flti.s= fnrnula*. all tealfd. Jisc 
UT^. Triderg, 440 llllftnda. PoliiiHhna, Q, 
ANY InfoTioAtlian. deal red 27io coin up. 
I'tr^L KlcitZ, ItetHimg. I‘A. 

12Q WAYa To maTic money. Our OfWeit 
hook. 104 [lare:, 41.00 noitpald. .tnderTon 
Prea», Tiox 917". 'SI I amt, Fla. 



AEiroMOBILE SERVICE EaUlPHENT 



I>t35HJNi^Tll,4T{9Hj*. Tran pressor. lest 
tienel], S-hemr liutlyry eljar* er--arf" (eehlt-r. 
CuAranteed. Triiil itmX lennp. Ken'» Equtp- 
u(enE Fsrhange, Itoi >t'2ri3. TniJ", Ohio, 



AUTOMOBILES 



SPFKll In AuEn KacInE. Bianil nirw houk 
Fhea all aiNet-d rd'OtEta t iltawlne^. natures, 
full tEpicrJt>tion of rwon] I'nra. Tells lio« 
you ran build iii.p.h. Etiieh fat fmU 

$:Epa(hi3uay rArer.>. MLJgclz, cojiTer^lonE, fully 
Lle*rpj|]ep3. $1.U0 uo>t pu Id ; 41.12 C,O.I>, 

Itay Fr Hunt, Uefit, 1 1 -3. Mad Uont'ilto. CLn- 

flhnatl. l^hltX 

lll!lLl 9 Mliljfet BlrUu^r. I 'Id he 4 J.oij, Plso- 

foKraph 200. Luik. ISU OjiJett. ClfutP. 111. 



AUTOMOBILE SUPPLIES 



.NlCKKfjr Plslltif QuEftta, ronnert to ymir 
batlciy, Nck EahLp Usenl. tbwiHatiili lo ii.,o. 
43,o0 iwepaiiL Gunuietal Co.. Are, J. Ui- 

^(LIP, IM^ 

FOfiJJ tia^ncTB Uverlieid vulte sfietid unUa, 
tVIntlHd rerhurelura. luanlfulds. irual ratio 
flil# (or A’-B's. ItEiuB £«'un.'-3 aarnjjlf- StHf*,!- 
wey Uacins MagiElnc. ratalDg Epeinl IjtnihBj 
rrajiti LngNah rurlrui and Block nio- 

torryrlea, aeeeaaurleB. 't'lyiner tlpeed Stotu* 

ItEi tV, Pieo. I.oa .M^eelet. pallf. 

CASir IneiMue ppnUvprJng tulrrar*; n']ilal- 
Ing nteialwarc; liiaKltifl «lim:4- Pori4iijJo 

uutriE. ?t[*riimie, ]' later. 2Bt, Aiariwi. inii 



A. G. AUtO G£H£RAT0R^ 



lET'JLn 0 Volt irind-eJeftrtrs — raed tioto 
|iarta. Prcij^eller IrtfOrmutlOh IneEtidfil lit i|e- 
I ailed Ijltie-Drljiti, Pl'Ico 41,00. Carl Von 

Barren, .t]|lann^, Nebr. 

TU'ENTV Nfw ]iractieal elbatiRUi for auEo- 
nmltilc Kenenimr*. Hir uitrertljieioent at 

tpOtt <Pn> (if .^ul o I'lKWer. Jrie. 

KL K LT rt IC f pfetd Jt— ^V iml driven — Vou 

Inullil Umii. '^VrEte U'lm] Motor ELcetrle. 
BSdKway. .MoIlL 



BATTERIES 



Fill SOX SEoraac bflfEf-tlea fut all IVhrs tif 
lEf^ldliig »yaU'ms. VEua fm mdclr Udbrlirsa, 
IjiaajT ELffl, OuaronEenl. ClenmilhE ptauta, 
iiM^tor IpariKaln*. Free Inter noting llteraturr. 
HDurloy Hjtiltb CmEMfBTvy. 22 VVashlnglun 

.W., _ l >mt(pu»'. Cemn. ^ 

PliUKIT h-PtiulklEnif baELerlea. .Muhe your 
own ploEes. intFirniatltHt ^^pc (iToIni. Cm. 
ISntl. Strr,> 7811 UlenwCHld. M InnDBpoHa. 

Mlnneynla. _ 

NEW liSth Kdktlon of Dykt'a IVorfd Pa- 
mnua .^uto EiU'^flotifdla — rlKlit un-io-datfi 
irlEli free wheelJn^. Bynehro-rnea-h, down- 
draft carburnlon. frcuot-' | drive, etc. 
I1ie knolx aUla reiuirnien *wear by. 13119 
nagea. 4400 11 lust rnt Inna. iTipth IdncElng 
40, dO. flexible IfnftiCeo IT. SO. PoatoaliJ HP’ 
on receipt of pile* or C.O-. [i. anywhere In 
i‘. Vr A. Popular Mochank'B Ple^X, 

RG.T. SGD E, Ontario St,, Chleaao, 



MDTORCrcLES. BICVCLES 
AND BUPPUES 



MOTOTEfTY Jlarnallia. lowest pr|rea. 

iiAntain fheet for atamp, molOrejCel* aM'cB<- 
Horlea. Inr^eat line In Amertea* Inwest 
prlrev. LalK^^st uintorrjele luallonler ho«i;*e 
In Ehc Uni led Slates. It^lrhf:Lte^ 1 1 nr ley 
Tiavldaon CarporaElnn, 129 We«l MuLp SI.. 

liivrheiiter, X. V, 

>VE Hmalr Kept, broken fmntea. forks. 
Scored cylinders, niapnelb^. ifmcF^lnfS. New 
nnd used iiioCurryele iiartJ. J. B, Hahl, 

9flfll Archrr Ar mue^ r tilraito, 7H. 

PEND !■“•€ For I El nitrated useif .^fotoreyele 
eat H log. f.trtEO ttock. lEarralna. Indian 
r<^ar1a. .\ere>*|irlei, Indian Motorcyole t-aleo, 

Knnsay__r i( V. Mo 

any ILIodoreyrle purchased from Knulh'a 
will Eire roaL Eerv|(^* snnl HRllHftp.:l Inn. .Pend 
ktr for bullet In. Cpmplete Htnck. Ail ntoilaEs 
and low prim. Ktmtb's. 2l9l W, Fond du 

Lar .\ve.. :iin TTiaikeT. ivts. 

VTOTUliCVC’l.llS— lUrort tp you at rofk- 
boitcipn wirfpiesaie r flees. ItebdUit, roultested 
amli mmrjinlerd Ilidlanj, llarlcyi. etc, Seiinl 
fHc toda y for "Barsain Bui let En 4lE. " Fran- 
djilt lllclis Cb. p 7!!i|] CuiiLbJiOnWealEti ArehUiP, 
llosEon, ^Easi, 



llKXDFliilfiX. F^sfelslof. ntrley, Irdtin, 
iiBcd pitrts. tlloor pEst^ma. fataltkfu* tnd wJnet 
Idil lt>f. BalLak., 100 N. 12Eb. 3t. Louli. MO. 



AVIATION 



Ol'ALITY Pral3e]le^5^ Harley a. 43. CO; 
llendrrEons. 9' auto ipceial, tT'OO, 

lllhhy, F o rL W ort h. T exas, 

HrXllltFIlM .tlrpUnes, CracLupS, dirt 
fhean. rUrwttury 2th;. Used Aircraft Birec- 
t<pn'. Athene, uhlo. 



Gt'/f Into ad at Jon. Air tranapart pilots 

(let Up to -47.IJXO [P(vr yearr ineehaiiLrSi 42.1109. 
Leiirti al this tiuvernoient approred seliool. 
IViEle for roinplele Inforntation. flfate ase, 
IdincoErt Flvlng Rchao], 2004 Aircraft HoEld- 
iltf. IiEncoln, NaLir, 



MODEL AIRPLANES 



Bin Trackage of moilel airplane aamples. 
^end [lime for pack Inf aisd po3(Eafe, Aero 
bfhon, T^Cl^Q nurlliuL Aye., Detroit. MIrti. 



3 IODEL Airplanes^ BuUdtne And FlTln[ 
— Joiepb &. uti, Amerlri'* fottiiioit model 
hullder and deslcner tearhet yi»u now fn 
liulld Ah Id* that fly. Very Ibtereillna and 
raieltiallniT apint. S59 patfrl. IG.j plane, 
nrjlh. I'rlee 43 . CP, Pulrbaie of hfioit eh- 
Mtle3 yaU L* membership In .lilnlor Sky 
Ipcakoe Of Amerlct. F;i*LfraLd upun veeeipt 
pf fvrlM or C.<l.l>, invuhrno In L'. i*. A. 
roEHLlec MrChanlrs rreBa, ItuouL OIVJ., SOO £. 
Ontario SE.^ Chleiga. 



BOATS, OUTBOARD MOTORS. ETC, 



f>trTBO.\Hl> Motor Jlurt. All [iiakei. new 
ami used outlioaFd Eoatori and parts. Bought, 
and eicbanged. 315 Atlantic Ac&, Boa - 
ton, NIaxa. 



PR O'PET.TfFnS, St L 1 (fine boxes, rear 

pumps, hear End. etc. Win. Baker, Pond !>!.. 
tlulncy. Mbbx. 

OIJTBO.VBTJ Paris — New or uieil — .All 
t[ii(kri — IVSiat do yem needf Cran^lill-Illcki 
Cwupun.V. TA3 Cnmihunwealiri Avenue, IkJs- 
Inn. Mais. 



RiJILII Yaur pwn boat, Bate ocer H and 
have fun hesldet. rUmpIinad lUsIructinnl 
In Popular Mechanic i New Boat Book, jait 
out, are easy to fuLluw. Fteiy type of 
small boat cocereHl, outbHfd. InbQnTd. lall' 
Int; and haRd-pronelleil rraTt, In addition 
cHinpirie Inf'^l-ntatEiyn on all phaies cf hoat- 
Inir needed by erery bnatini euLhiitltat. 3-S9 
liOfex, Fully jllLialrated. Pnatpaid htHHl 
receltd of price. 43.flli or wilt be aent C.O.B. 
anywhere in tl. S. Popular Aiffhanift 
Presx. Room RQ7. 209 E. Ontario St,., Chl‘ 
raao. 



CART90N14HS 



CAftfiXlXlXrr Pour IP :— ,10 teaaani. oQd 
lllUHtfktlOillS vvlth drawing pena and pcncBs, 
41.00 post paid. SeuveU StUi.ll(lil, Bok 619-P, 
Jlnllywooil. Calif. 



•■lIlTlsTM — rarlGonlxt!! — Amateur new PUIt- 
Hc-atKin. ■'Ifow In Sielj Tour Art Work," IcETa 
wEicre Dhit hovy tn luarket drawlnfa. I^cnil 
only $1.9 g. Arthur J. T^uehs, Studio A-2, 
Hlfl irhlFtKl,, X. \V.. IVa-tilnjjtun. 1». C. 



DKALK TALKS 



T..\rOH PrpdUfInf: pmuram. 41 .UQ. Cat- 
alog free, Baida, The CArtPuhlit. t>xhkosh, 
Wisconiip. 



BOOKS AKO PERIODICALS 



BTNI> Yflur fiwn booka. uiacaKlnfs, ete. 
Knjpy hobby, snmll cost. Da bookbinding 
fnr PlEtyrs. reblnnl for tlbrarlea, nice pP'fU. 
Wif furnish all tUPlillfS apd easy rulfa. Cbtll- 
plete outfit $9„TT. M rit* for dftilla. Kelwtf 
ItlnLlera Wuppllca, F-lUl, .MftMao. f'onn. 



Blf> Nfull*. 5Iagazlnex. eatalaita, prnp*si- 
liutu, ftt. I^end m rent?, AndetsOn J're'cft, 
itax.C177, MlaiEil, FLa. 
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CAHfB, ENtERtAINMENTS AND PLAV$ 



[jATIi^T IC1T1 ''l)tiLrilrki«r‘* 

yud fiir y<Hlh(C AD4] u1<j. DIainiu ind In^ 
f^lrurllDdH, diiuc. Auiutt Ucete-r. Hi Hile 
Atomic, Br<iiihljn. N, Y. 

PLAY a, 0[»«reEl(ic, mTiilra] eomediw, Mni- 

C l«t« mljiAirrI Rr»t-FVArl^ with »unff tHiafrantn, 
I4i4'kl‘ir« ghJlfi, fiujoTille JiiAt, uionolDCE, Jl- 
rccitJlJQCii, jurenlie plvi ti^l 
iiLutIrtI rritiilJriii. vtitfriiiiitn^ntia JiiiiiKt-uj.i 
lj:uv<j4. {'klaLoir free. T. £1. PfJit-iCH] ft. Cd.» 
t^o. AVihflEh, l>tj;:it. IL CLfci4.D. 



MAatC TRICKSa BfiDHS AND 
JQKEiq NDVELTIES 



SlAOIC C'klalrir 2rif. I.ritn, lu't tl4!«i<||. 
llgpt. lit, Plt^a J!. J. 

rarLl iririrfl. In^trurlluiii, 

AuprutI P-DcliFra 2!! IliJe AttmiEa JlmohLyd. 
^i^iT A'grfc. 

VJ^TT-JItV Itoiit. Ku iLioiot. ivimi milCfB 
Jt runT rninpEflle pljini, iipHlflraUann litc. 
Box Wrilt Fircui Xfur Votk. 

FAMfliy.K llln^lii Ific'h — Mike nJnx ^p[i«ar, 
4]Un|ipMr tinil r^itPiirar, u1kq luirjfp- riixlmi! 
IPe |j.llTrr]a Urncik’k, Sim Nanlt Maton 
AronuEa Chlr^RP- 

FllKl'j Mntlc rilktuBt Rpiill/i Iutbi'iE 
line. AniJiEe^mritlfj I’mir rrlrmla. iS? pdei- 
ulxr Kkin iTuiflcf. LvU ]>ijLiii]aft^ i^lBlkpn 
A-Ti, iJAllit*. Ten. 

LABGK itLDiilr dJitxiDEUUa 

HalLlefl+ IV. -tlltiil iil.. Knir Toi-t. 

200 TltJCKli Vuu Cm dn— ^vur 
friciidN ; hare laidg of fun. Tlika CDlln'llod 
ot trltka hki be«n lelwlcJ by Thurilon for 
the ive-rRoa^ N’ektlier LiTnijuiil it LI I 

{UKT EliLutfAlA aVipiTBtui jirE T«lulrc(J, ^k^d 
lor LhEA ILQIL-pd^iiE^ lIlUitrateLl hperk. Piy pQsil - 

□lAn <1 plui pOitatfp Wli«M i|e]|vi;rTd. Ir 
ijcit'lde 1J. R. roiult U'lu'h grJ^rinjr. rot»uEir 
MnlindJri Fmia Bouia 2(HI tJ. Unlirlii 
Rt.a CIllLAjID. 



AADfO SETK ANI9 EUPPLiES 



XKlV Svlf lutnpurt-lmj lUfucr-rfU Hill Ip* 
frE<]urnrT dBLrcldr. I 'wontoli!: tilidi J.'V. 

Clituilia OrflyllnB. 3i!Lrh. 

"'!tnL1tIDN Palrtt” lupcrsmiUlft lanr dli- 
litirp lEited m'iCblj. I^et In^lryirticini In- 
cluiltil 5W [w-tpuli. Hatllfl Suniiljr fom- 
pinja LuL, K itWH. K.ilnn,.pion, aVliicrta. r*ii, 

TWE^■TT Munir I* — Amutlna |i(Mr mllo>. 
Whaley a]p culiluE Hart a KnoxvliLU!, 

Trnpam. 

XKPjtlBS MlLTdpTmn e*. tnrim, l>runli AH~ 
It|£ eqiitptneiU. rllwLranlc Inilru* 

IBphla. I'diiiikpt bfrliilr lenlce. Ijiw nrlcci. 
Eitlinaln ofi miUrAb HikUinL Kn a bt»rr Inc 
t!urpuritliui 4 ^ililitk. ■t'lilrim^, 

KKLL Stw DliLltc iwkcl ruiLln. 

Banipto Mel cinly 4 !ji:, pdiIliaIiI^ .Vljxle Hi Lea a 
TnrL<t><^*t|rniT, Mi^ 

llADTO E¥ncrlrmirt(>TA irvl n’t Ijutlilfin, 
PatLa kJid kiLH at [lurla for tlio five and foiir 
tplke LlttLo Biint., jidEo rod In am] porlilila 
hattrry I«t deicFLlKHi by }‘(K^nrlar ^Terhanlrn. 
Lund Ci?M Bcpia PF. iTriLi Foairr ato.i 
(] hirBCD. 

r.ltn* ISd' rmlloi. Wnmlp^aJi? 
BrJrca. Free nlalui. Mourli. IfliH Hochc- 
yclt, Chli^uBOL 

AIAKK own tiockrl radio. 

^Uli iM|i1rut'Hiifi!i^ L.j^ ^tudlc t-uLei, IciJe- 
nennEtnro, Md. 

Nl'JW LoniE d]|lnTii:i7 rri iUI ri-i elviir. Itlui'- 
nrlnla 17 cKihen 2itfr coin. I’allLi'jJan frrr 
\lnJrrn ILidioliMii, lEhl-L' LLberlyV, Hrn Frun- 
rllML 



"'It El I IlnE" t'nlifamli ri^'i^Eiila^ EtlBhL)' 
ftnallLtr. 1 fur tlffC. Cmlil HtnJIo I’ll.. 
Wlrhltia Kinia 

~ LOAnr-HifoiTr tvmo maio*. WuriirH 
rhi?apc!-l. llaLtriD" or ^lerlrk. 'Nii’rrwt iiniia 
tiLe. J-2Utl] llcnLury l!u.a Kaniii City, MOa 



RADID INSTRUCTION 



BAPfO I'aTiKldETrtnBa hnoiulcitd Inx, ailii- 
Itun and roLLt^o ndLn. irrvirln^B, marLnc ttniJ 
.tfDr^io trloiTBpIky lauffhE ihnrniiBlily. .Ml rr- 
l»iTuei low. CiilBlnjt free. iJodai'J; Initltute, 
.4mei Kt.. A~D]ptrala,D. Ipil 



TRADE SEN DDLS 



LEatRX Shod rrbullillnif . ^et rrnokHtlnB- 
Prodtnble ofcupaUnn. OriL;,' irLionl In Aiiilt- 
|n pracIlraL SV^rLlc Tor inlnfimifluna CuLaliHa 
1.11 Mhrridap llnad. t'ri|ragi>. 



STAMP CDUECTIHD 



FREE Sl.d^ LL S. itiiitp wLlh rorcun^kL Tor 
44 [ktiRe lUukl rated pries'- It* t of I.'. 8. end 
fureJen. itaiuri^r .tliioHnr iie]iitk!i mn ep[iroHil. 
llrferi'nrT nprrtni-Rry. rurket Jlrj tip h’ 0 .|ur 
only 1|L.23. !Nrvr Buiicuan t^Luui[i Col, 1IS2 

I ' Lii I* Jttr . H t, laituL*, ?it<j. 

Jl,Ll‘.sTlMTK]t aMbum. rpitrei lOlHJ 
or 2QP dllTi'rrh'j litInL In ipiiirDtiL il:*' 
pJIcanti 2 Ud. 8win atiinipd, 1itll Rwan, Dun* 

Itlrfa, K, T, 

\V|X ilipP L'ar[|.|EiyUo kulUo prLin In free 
runtrst iiHmiureiL ljy '"t^lainp Lnrc" our [u<w 
iiiii.|ia£JrK', whieli li|ui nu^eLl Ike creoteiL 
ilaLtip leruiaUgn |n nuiiiy yearii. I'i !llLu*.lrat- 
elI of ruii'biaiinK rendlnk tunttrr, 

You'll loii'O IL I^uliieTiptiim free lo apcinirjiL 
■ ppllcinLa ttLio lend lur fur n I'lHiiidctc erti. 
every one ruiopJete'. Dennurk ikOntal Jubilee. 
JluMla JuilsnUHi. T44tUa (h laluc^L Jilii:^nta 
lltrXeKowini, BouinuhJii ailnllnFL f3LDl}i]9 
Srurnp I'niiiliuny, - ’ttb Avceiijc, iPcpL. ^11. 

yvvf Y'ork, K. V . 

tJUdU CAPAL4KJ Value jit ttnod jtiikii|7ii 
fh en Jii iirlin In Idt iiauip puu.le cciiiEriE. 
Lei ua xehd yaU Llila new phUiiEeLLr [lurjzle 
ukd Loll you about pur tliree klnd» uf nn- 
prpvitlia I'rinilm; deit tMirUJiri' UStli, ISJ"'. 

Rtmiifi j'^enlr c, Ainity rl lJs. N. Y". 
PAl’K h-T ^UrxlE'un free »hh apikraraL. 
Wu.ll l^tamp IV, HE.' \\\ Ylaln. Deratur. I|L. 

aKNEIU^irR Jifferl iWkel C'uLu^ 

niale LnrludlPij Iteiliiitlsnil. Kltta, Yleie* 
[kulaLiitia Hi. J-Pi'la. let Kryiil, .Imiom, nila- 
CellinemJi kd wUh Inhitiibanr, Ahyailnln, 
Dtfa EvcrvlhinB nikly IPc In ippruvaJ aiirlU 
ranli. Itroaduuy Staiun Connkriny. IQUl l^ullt 
llrnatlway, f.ui .iikrfelyH. 

IVK Pky mb tot I'. B. I'nllei'llon*. itncn- 
TTku|*tJuflv. fctu'vti. RrmI or ciuolc. JujHfi 

RUukp -t" Uaa Rl1i; 4’1 il k K. rali r. 

KXCKLTrKNT Foreign aprirukaU, Tall illf- 
ECrent BrIlliLi rulunlHil ilarnpii Hu lu anpru ol 
appiluanl.i. IL tVlIeni. ||ax "fuE-tlnBluft. 

L 'om^eft Lt-ut. 

Y^r KaCII Ikn itnnirprul: IPu ^nkntilui! ]iii’. 
Fihilnger, 7HJt Fny si n-i'l. A'ew Tikrk. 

|l\'|TKl) Riatr^— rjtl dLllH'rfnl I2e to up* 
linkial alinllfihl» eIvIub rcfiTrnm. Broninlk' 
Slump RLnp, Geneioo Bank llull'ilinr. Film. 

illi'hifan. 

INTERN ATKINA L Rtaiun Trader.* nidi, 
Faiidiiatlnii triillnp ftlth ulher cikllertot*, 
Sruil for iikmilicrjEilp drtullu. Idc per ukutith 
duel. Join ihuv.. lalSH Norlh A'eruknnt Ati" 

nup. Lkki aYnftcJi^*. rallf. 

JllIAL tJne rural appro^alH. Jlrfr-m-tur. 

Ifiingnl S lirart , n ownbija, N . T. 

liluil AlijsHri i', B. Ineludluj! 12.UU [iml 

f?i. nfii _3 -'ki’. Ijc. Brill ■opart, N, Y'. 

:i FUKEKIN t'ofm oud |iriJ.'e ILut lU emLa. 

Nlfrkhm*. ITdS Mil In Kt, . Klitli nrl. Iml. , 

L'MTLU Biate+. t^arfe rent. 3 c 'tinpnit^ 
"r nIekeL and liarEraln LIriI. S.'k*. Tlilrlnm 
ilatei lurEO cenLi, Qmreo F.. ColTli'. 

■VuguNlg, Miiliie. 

FBEKJi 23 IHITerenL (lihada 1o apprm aJ 
anpllranti. Fort Ui'CLrborn Stiinpro. .'r1ri& 

Ahenk'fkk. rLiha rn. 

C.VN.\lJ.\ tl.iju Moti n L riln" — rire. lUiE ;](i 

(killer I'nnada only 3fle. World jpcrlils. — 7iini 
rtilTcrrnl Illdll d tffen-l i r iUlHl dlf- 

frronL ^3.rp(l. ApprovaL^ vULh unlrr. 

I'anadlan rirlilnB Plr. VicAnrIa RLump Cuin- 

[lany, Lundi/n, ia.FJ naili. ^ 

2U Stl'F'ril aMikPririH — MeXlru ami Frarre 
aLrikuiLL Itu'luJed, lUe in appru'ial upiklkaiiitu. 

Mraj_ SlAiiip N 'arjirelh. I'eiihui.. 

YiUMl'VtmKttiS IN- Ih H. mkiirtn inKturr 
20e In etinnikal anpllranti. Golrirnrud L'oipL' 
[nine, IJftrrlvIkurga 111. 

FIIFPILEI HusbIa E'^Tunuptraphlc ^■r^ nr (rn 
fi kturl a I jlAintk*. PiutAHe !Jc, IPkljertB. fllHP 

Fmirth__11 lyrl tya Jilirh. 

rNlTFli Htiil(H( rukFtunji Tioc. ranaiin 7.Te. 
rrarelRTi Tl.Ob [irt Ih, POtiLab? pBLd. YlLiBlPb 
('aknkpitnr, IM£ Norlh Had tie, t 'hicagn. 

PUNJfT .Yppruvali Inkided wElli mil bar- 
pftlht, Tflylnr, <112a_YV(W HllBwn. _ (~"lk1r e an 

an DIFFtTHKNT AtkkOta, ^Fiipe Verde, 
nulnoa, Prarturala ^ToxiTotkli^ue. Rt, Thiraiiai 
— ‘'rt*. fifpraw. I>rean Pnrfa, Fatlf. 

TEarpaln prlreliit. Turn F. R. 
lid Fliiik|k!i — JUcl VamiurhU, llyrtibilBik, 

Pen TwyJ v nn I a. 

.itTriLirTlVK lEri|l*b ("olonlel parkel free 

vvlth ipfkrnvali. ’^L'l'rlAin, I ’ tlieT' Fnireil, TM. 

K.VXKtII.MC — .Ijio Sudan. Huiualtlanil, 
T[tfcr»EnPlpc. 'TuRdland. Far I blkru n. .\rrber, 
-tlBerlran, t’rnlntlAiikffkiins. ISrUl-'limLnhlAl*. 
Thtl mi|tllll'*pir|iujk I'OllM'lkd frre Jiir Hr 
parEBCBa Gray'd ■ratpilkiip a Depl. PMa Toron- 
In, Piinada. 

IE.LUSTRArtn> U, H. tli-l. pFlrg ,’mr. 
loTRO Coinplele F. S. prEee It^t free. Stidiry 
finntnnv, :iHl" Park Rnw, V. 



23 FICYPT Hie, 23 UrUBUoy inu £li LuJ- 
einliuni iTtir, Finland 1 He. Tp apfirnrat 
applIrtnLB. Anctisr StojuivcD, liulhorEprd, 

New _ _ 

NhAVFurNlJL.VxND, L'p IMfferenV 3c btUIl 

QPfkroTpU. llUilcnp Lu,. Platnrt_e]ii, Nj^ J. 

Ito LiiFFi;ilLNT I'niliand Frctl UnhfJl, 

Ptm 7fl[h HI.. R m ahlyik, N. Y. 

UHL .ILL iJlfl'erenL Ua S. and frarelFn 
itaiiipi, 27* [lo.^E imirkfia i Tiu^f CbJtiii. 1 aet 
niurkkiari 2r*c. Lelluy SLBUIp L'P.., llSA Gblda 

SrtkHa. Mu. 

i'"HKLt tkl iJUleiv-nl Skiuth and. l.'rntraJ 
Ain'f'rl'ra Ip apiitph[iI appliraht* rni'luHlnn: 
Ikosilaife. L. liriLuhinip, 321 Nea Central 

.tre. , (.litratfo III. 

FIlLEJ Gkirri^ouri packet liu'-LudlrakE !*^[iap- 
lili lUrFcl. lrlAru!l(!. ablt’k, arkllikaL, etc.. Uk 
■pprmit ■li’plIeDTila iticlwlna Itr ('hiiiL an; ■' . 

ItuvAle Slum If 1 S oUlh PuBaJirma C aI IL 

FhE tl I'ii het tP ucpiur apiiruviE appllcojili. 
Frapmip StiUi pf P, f iuu tb 1 ludley, Mjib b.. 

ItNlTRE} Sutci 2lJil dlfTcrent tJ.lHI; Bcvrn 
fl.nn ami S3,iui 1 -h'; ibuuFand aakortecl ."tui:-. 
W'ltl] aptiroiali. lllinnlii Rlimipco, Uixhfurd. 

lll|lt<l lil. 

Tku hIfFFIUINT I'nlled RtaLet InrluilkTiB 
enikirakCinpritivCB and ClMl War reVRFUp.'ik uniy 
]7pc; t2,'. 3(k; Sbll, 1 1.(10 in anriruval dikp-lt 
rTUfkt*. Trirlty yigimiiHk. Ilnrrnimrt. Imvi. 

OfUKNT (Iftff Kill UllTerem JeuHum *tme,k 
fkHe LilaratpBL H Iradtan pkturlnl^ free lo 
upprm'Bl anullcinu. likiperlB.1 SLainik Cp.. 

Allahaliiil (IB, Imi ig. 

loo t Nl'SKIy t^tauipB Ik with ipproi''BlB. 
Rannaii. l!3:ui I t adlar. AlkH .IHior, il lch- 
HPANESII Ylain porket. Tan Pttdamt. t" K, 
Cenirel Aipurtro, C*tr. , 311^. Forwariled air* 
mall 23C! fttra. L. Loir d ._ nftlh&a UtHa. C. 

IMPURFllltATF Nutlraniil Park, a ttlff. 
arad 30 IL , tPrluiKne early iJ*upi' liEfb 
tatun; rommeinoralEvei ; ■Itiuall; cnveloLioa: 

ipsetat drlh'oryt noHtuBe liuo t 1 ‘cvetnLu'F caU' 
ipglnR orar Alt f'Or "r to appriiyaL tkP- 

plki'untj. 1 1 Lu %lMlt imI prteelLst free. Curhan 
Stflrini To . Il^nt- F- ff luueeiler. Maar. 

FnL>l — ElrapILfkil aLriitalJi from nLX touP 
irlea. Id appruraL apnileanu enrluxlnc ppil* 

age, fireen, Jr_raaa rippvon>l. lWk(n, 

PKNNY Approvim, ri.OlHj Puilan. Cnnpp, 
Kyaan, Liber la, otCr Aliu 13,0110 jireraittniT 
lYte, PhUato11c_Ki rh Bnae. IfunElFialtnii. YV. Y'a, 

H.l1A'.M>DR T>laraionil aliapril FlahUp, trL 
anj-'le. airmail, 27* iidieTK (ruk EurotkPl ilc 
orllh m?riny APtkFOi'AUa Lcjar Sin nap I’n., 
P(k2H P*»utli S g n_Ff[|r p, t,oi Anyelet, CalLf. 

WnflLFjtl.YLK Monthlr— Sidililr rp[iy free. 
Eukplregtapiip. Hepl. MP. TOn iftlfr. Canailja 

RTFaI^OTI 2Cl Diffemat InrSudlng eioifi- 
IUH'diraratlt'ca. airmail only in rt*. to Forlput 
ript]tftJ.irB ikllrlhl our ilepicTidabk ipprovali. 
llopenilAblo SlRmEkJ, *10 N'orlti KILkea. Lui 

.^oaetea, Calif. 

23 rJlFFEllKNT IL ft.. ti*i'kanr hlnaea. 
j|M]jrm'A]iT 7>c. Ideal fttampro, 'll 111 MaN]iu>«i. 

Ttilftln, fUklui 

ftPECIALl^lMj — nil' Tiin'kolsi. any enu ri‘ 
iry. irianulria ainnallB, roiuraeanoralJveiia 
ihitii, inluiAla. blrilB, Alvn lelMte*! apikrnv- 
«Eb. nrferenrea. V. E4, K^nyep, YUrcellkii, 

Nh'|| 1 ' Y'ork. 

9 ni.Vtl'-Hh' wllla aijkJkrdiAU Natlaikoa. 

1(H> t'ollege, lEtineg, N. Y. 

Urit DTFFKItKNTa 2nr; 7Hkn, 5l.:irt; t.'iubl. 
tIt.ftP. McKee, 111 K . iaib . CpMmr tp n. K y. 

f>f»T.A .Airmail, Hrlulum inui.i rf kJ n ( , 2^UJ 
Alain nil Sr. AppruvaLx. SluakCk L'rnl'tr. Sla 

F. l it. 10. AT 1 1 viaukf e, YViVa 

2ft AltOKNTlVK, 27* CllEm. lu I'blk. ln 
FcMradur. Ifte «aeh. Prlee llsti fret*-. inJnk 
flciir. IkTI Lorlna Ptgrr-. N v wTork. 

FREK! Jlfflhltrul niRnlEoii nf elajnpi 
frMn Afrl™, AhIi. Supki Atnl (’"entrai .'iirier- 
|i‘B. Hurnpo. Frfneh. Hrlllgtl and I’'iirtll* 
cucir rplonlei (ncludlnfi ml ran all.*, pruvl- 
ilnnilBa C'wiiirueari4iTiL| LveBa etc,. Tho entire Int 
free to ajapruval a|i|illrant<.. Klmlly hrml 2cv 
fur reirlatereiJ |io*la^tia We frahk wHh rtrn 
|p[e-herEi.o ulamp*- Frairk. In*",. Lijrarne 3. 

mn niFFK^Ul'^ST, ITydenibatl. Conpo, 
(julaica, nLc.a uc to unrirnral Aikplii^Ant*. FAtn 
* •*aYErrika!l Bet fren with ahave. lIuitEilEcr, 

Il(n 223-P, M lnnearitiH *. Yt l nnu 

llIO" BircHld: Dill Fnlt(N] Riatej LnrluiE 

InflT roiaiFiieiuoruilvr!!, akP OroaiiiTj, Roy- 
rbelle!i. FIJI. Si. Lurla and inaaay nthrr dan- 
fllH.'t. Fvcfyllklaka- only IUp [hi gEinruiul ap- 
EkiLnintB. Ilatcwaj. 4 M3 7 llUlrhlnH'Utk ftt. . 

F|Ji"itao in, 

at IUFFElMiUn’ Crntral Anaerlra 13r 
lleaullful '*et fri'o. IJnl^. 1 3-i clSffi*rent IT. ft. 
(ini-. J. o. Cbri)«r, G.Y-D Pa. AtblllU'’ Ave.. 

rhlm at n. Til- 

,iNUrinnA. set iii, Tm to aLiprcwai appLL 
rranti*. WlLxnn. itu'-V Wc^^ ftUlh. Chtraan, 
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OOYA'fl Nuit-e (^iirlipss I'r. Apriruvala. 
f!EaiiL|Fi'0, .'ist'L'U' lluikclcj.'j. ^1 iliK dutue, 

WiAiiCiniiin . 

HjO STAJP'S, ImHnlJtiji OtiJo t:H 
Fi'Ct' ; Id n[hurcnui hih'I Li'imts fdl^ ^0 
roold SCamu H o., Ai> i i ty I td., Uwr l*Hik, O. 

I'JlIJJilM lltTuc SL-U L'Qiunics to 

^prLoits aDDliCiinU. UarfriLns^ 

LtuautJi'S. dc. Kuiikltr, Clit'U'iv 

Laluraslgr, Ohio. 

CiTMin'tri] foniiaLrmuriLlvii 
SLIP uf iiipAin. ISi'imtifuL aran'c hpI. Cata^ 
1 dr 2 $.-1!^. Only Itlc to Buproval H[Np1[nmts. 
Aupr, 47-17 Luiiu IslLtiicI t'itVn 

Xpw Ttifk, 

ln}<Ml''t:l[bi^T stjiN3|j,L rt^hiti -2u i'ouel- 
ti-li'6. It.'ic. in U. S. lldf, Aliiirilvilti, Maty 

141a ll^[n^O^ 311-i Jl urylant i, Cli IrLtfu. 

li^CAlitL! J'] it-i'Lajiil iLli'iitiiil ErinnKJp am] Itna 
pacirct ai dllT^L'Pcit stiLinns Incliiillnii tipnp- 
(la], ,laiitol4'B, liLiliM'M. Kiili|I] ArriE'A, OctAo l<'S , 
NlfCPrla. liiiiith, Jim1 ahlidaL ElaiPtM. 

Only III approLal appLLcanEs. I'otLunao 

S-ra^np Tp.. Pppc^ I ii;i| Wa-ihinjUc m, 1>. r. 

A S>;aI‘ — dill) tPil7frcpit [oipiun ami Pft 
Ll]nryr4!Mt u. i:^. stririiji^, liiclui.lliLi( El leIuPk 
^ ijr onti' iii'. JTrcp witJi Eai']] onlcr, qhp 
PkIiUiIiEe^L tpllinK ' llovr To l^lake A SLaitin 
UoJIticrlnn l-^roiiifTly, " LDHothcr ivlth wtr 
price ll^lfl Df allium j:, piipmIIp^ ami hipulrctlji 
Of Ifuri^alRB in aetH, [lackcldj, ate. Ouppj] 
IMly ii^Euinp I'o., |trA?iii ^ilt, QOl Rare i^tr, 

^llprinnatl^ O hio. ■ 

KU A^li^tlitTKO Swlt7rrl4ii4 Jt 

LuriitTV, EUt Pina, MiilillPtPrt Y ii. f orm. ^ 

^TALOiVh IslanLls, hfuiiuin 'J'lirkf ariiJ 
CalKU JrilannU. Cliurkliarl. (-i UpEU'eI Jitrlirs, 
irrnuLRB IJaiIcn. «iiU a If. H, ilPUKTfuriilcJ 
"narli'' ^Eaiap — All tlivAe nivcn to apiircuaJ 
aDpIlcanEs eitcIp^Lnd' dr Tor [Mt^laupl Vlkkiij: 
Ktaiitn l"o. . 1 llanj^on I'liirTL llrpoklyn,. y. Y. 

IjliAlU^K dllTiilaiL amJ LrianaJe. JipautiCul 
tTniffuaj ''fly! HE har^f" •IntuM tnd fifftrfe 
Ouatritwila tr|«Aj:le omaMefit In tlie irotldl 
•Td liirluLk'd In out lilK paeKrt of Ai] dUTri- 
«hlt Blampa fiOiR AluOtlvan OraAd LiJ-im, 
VpntxiJfllaH Firitbh bipI Frenrlr CDlanlcs, pEc.. 
All fur ie Id apcpraial appUrintA. Ula ll* 
luiitratpd. IlsU free uJLti each imLpr, ^VtII 4^ 
today 1 Mystic lU^pt, @(I1, CaiLi' 

rfen, ?feg York. 

mCaHCK llinvallf!! isolRla triiiik^lel 
Partpt of unuiUiBl s^tnmiiM rupEalPlnii^ clit 

ItpUaLl, 4tan'4i llulicliL trlailalr, faiiujufi ntnii' 
ry biaLiiV Cprtiiirtl gp E'lmlljoard aui.1 aho 
usfd ai nirreni'y!l; alrjiiallii from 
and f'araiEUny: PLup, »ti3|i. atUiual. fiitomrEno- 
TatEve, ulfr Ko Jiurnpr. OiilV Kir to an- 
]iroL4l iLptitLfJintB. Ue Histo SEiinoti' ^ L'nin 

O , K, fiark St., rh hae o. In. 

Fllt^Jif I'nltiHl Stales price JKi. .^Earti fj. 
HaHMa, flltt b'lErJi Avrinip, PlTTsbuTirl'i, t*a. 

ST'AMl'S. l-'ip IKtTrrciit. 'ViniL riUll tilnjiCM. 

]De. ^t^tl^ i'EaitiP Cul» JU--1 Xo. A«Liland 

A to.. riJiL'ft jio. 1 1 

3 no |)l]■’l'’KllK^T Kk'. JttE a]ipnji ■ 

als. rorrri Sfamo. dfl KTB t OL_HprheFtrr. N. V. 

ST A MI'S r’Lir tiiilr. tvaiiSctL Wiiic r\ 
Rjirhic, >V al r_TLo ^ n_._Sn. f>akcrta. I'. S. A. 

TRlAXfrLI'j Frum t'osLu ULi'a. Vcm'Aurlii 
nlrmatE. loaiiy acarce stamps., blank alhuin. 
perforis tliiri froupa, blnErn, lirtlrniEurk: [IlOhH'- 
Tor. m HI ImrtFf scale. It ice He ivirh uppruvals, 
itohans Slainpro, lioi C-:iSk Mir Vijta, CiLl- 

foTTiln. 

-M'A(i.NIFIKH., Siiirk En>ik. stjiMiai iliuiui, 
hlhiiCi, ^taN^ruiRTk JpErrlorn perfoTLitlun 
katiEC> l[lUllti]rtFchralp, piLckrt scarce stamps. 
ITJcc ic ndlh apiirocalH. Atlaj Stauipi-u. 
rtos rulvcr rity. t"a1irornj;i. 

KCARCl'd MnrwTO airmail. Kritrra eamc] 
Elamp. mapa of stamp CDuntrlesK tvatcnit^rk 
dctcclur. hlEiEcsi, perforal Lon caiife, stamp 
altiuju, nian.v ^arcc Bt^imp'. .'Ve yvJLti approi- 
AIh. Super Lot Staititsta. Iltix SSTd. I'altnA- 
StNtlon, I..QH Angel pj, t'^ a lifcr n la. 

A;M.\151N<1 ValuL — [lilTcrent V. S, 
#arLy rommEmDrathcjt, air mail, cEi'., liif 
Id approval appllE'ants. Stamp Sn? 

IToRan tl Itlilg.. St. Lo u l a., % fd. 

t'NtTKl> Sta(c-E“.tpproT;iU — F fl-p list. 
Jtnbrr. 7»n.'> Urnn r n tn._Mln ncap o Us. .\l Inn. 

KHI TUFFKIlKNT L’. 3. CSc. Olson Sa ! 

Qlsflil, TT4lM fOF d, (fo ml. 

FRKEE U- fMlTp JiUe, tl.OII poslaKO 
dues tcataloEliij! 4.1c kuiJ -to olhcr bcan- 
tieSp for jiiiritateE Nnv llvrd stamp, for 

PI all fTolnE to SMIlh r’nlCp do. mon-k femr. 
ITec, U'aTefniflrlt drlrrtLiTp 3c. 11 cIlfTercpl 

rEnifcHlerjite prlols. KJeJ [TnlEeJ Slate* n-rh’^^- 
]lht, frcp] Approyals sillh each onler- Tall mm 
:uQ urn^ f 1 £ .1 Ij^Sprl n e J]s1l 1._ M asa. 

I "SITE IV ^?late^ Stanipj — 40 [liETererE: r'UIi 
prirriist Ifli'. _ S f bkptn -FJp Itartiria. M Ic li. 

IfttL-G-UAT. li iyifrercnlj 3c with, allrif' 
the aiHaTHJvfllBp KanTlon. Cal ala. Maine. 

30 LlEOHTEXSTbJl.N" .CHc To approval ap- 
pllcanlip Sloilwk StaInpHp Sloui Fall.i. S. I*. 



'fllH tRicerrst tlampip Our iP^CJiil tNarkel 
ipc I II I li>;^ Korlii's ]pr»rcsl airniiil slMinp; 

BiiLBlIcst Elamp ever Issued; scarce trlaikrlc 
Inun llidiida; Jaiu'ineje "parttiLEuahe" stamp; 
XcnTnujiilluni] in up; ueiril .AfEhaniAtaini. .M^in- 

I'hiitHi — him] JiiiEny ollirr'i. IMu bli-niiiC.V 
FrlCo only 10 rents Ed approvat applirunlSp 
Jl. M. St limp L'o.j liuk 113. Knit UMpstcri 

Xfw Fori:. 

FOliMtlX Or I nJlt^iL Hl4lU'!i inlituj'e jl.tlO 
|ji;r imumi (ibuul -lOIHj), Samiilc 

.VppruvaU senL. J^lmel'a. 103 A tvashlnisicn 

S(.. Tlu'^tiin. 

ST.Iip\IJ'.S; 1i>I J>,i|Ti‘F4'n.t CBtaloauc OTpr 
$3 llu viith cataloEue IOp. Z^korman ^huJtLp 

Salt T.a hgp Utah. 

THIS All hvqjM'i 2“ri'p ff yiiu iieni;l for out 
□jjproi aij ar.ii buy uOe worm or ntore — la rue 
pcIci-L liJiV of U. H. and furtlKli — tcasLmalilo 

[itii'CA. >EotEuji ^laiLip Ca.p liil Olh'Oj 

St. Looh . , JIo. 

lli) Dl FFl^REXT SEampi free Lo aptiruvil 
buyers. TustBi^e d csnt>p JlailEer ^tamneap 

■Mlliviuikee, IV'ls. 

tVlluLES.lLK I.at4ld£ for dealers. llJus- 
t rated. PuyLiiirB Oc. Frank Liompiiny, 4JII0 

iTiflljtni r e. K a Itl mora. ^Jt.1. 

SC .Mil'll V^lipehji and LrlaiiKk. Faiiiou* 
Unssia Dieppe lln stamp and beouliful t.JLli- 
uanli II Inna IJ trlaiikiLe; also blE packet of .1:1 
dllTcTrint ftampB inrludlnr Azcrlialjanp 
IZuiruBp npw ^larl iiiliiue. etc,, and llJuslratod 
HsIb — alE fur -'>c ta aunroval appIlcaiitAl 
VVurJil- IVidfl fitaiup Co.d Boy Qllll, Caiuden, 

New York. 

STAMKS Sent on anprovatp iU:iCppnt. 

Fred Tlerzber^. J9I Gr*nlley A* ft., Eludiurutp 

I llinnis. 

300 DIFFKRENT Slampi:. trtanytle. Alr^ 
piall, FEr,, lOr. II. H. Carltcn^ 3o0 U'. 

Feu rt h , 1.03 Atnelea. felif. 

Fit hi F Uollar parfcet !□ one cent approval 
appUronti. TIarlap. R. MirahUftld Are., 
Chlrago. nilmds. 



oU OJiD Stjimn.4 Ic. 
44d Tremont, Itgstpii. 


AJUuui 


5c. 


Bulla ril. 


RARE 


COINS 






S-jijfin.nn Ftut Ic. 


V^e^ pfly 


Elk 


ivorRVs 


liltiFN-.^L prices fur old 


ftuipy, eunihrd 


puElaiin 



iUsmiia and neper inopcy. Lerae cents up Id 
^'J piiO.OiJ earli, half rents $3-1H.itti. lOilEl cc»l 
SIP. on, iD-iUAn bcibcl erpls yrill.rid, half rltmeii: 

1 1 1 (1.00, 31c fwiEore 1371! lOc befurc 

lfi7[l STjD.OO, allver dollara bsTfu-e 1A74 ' 
^3100.00, Eold dollars FIOIin.O0. trade dul- 
liira $3.'i0.OU. 1S£3 Eold t.lOOU.dO. uld pa- 
per inooey ^3H.iJO. enra^cit poh1«eo stamps 
S13.0D. rertaln fore ! eh coin F 110.00, etc., 
EL'Jid Eli me for la rite jlluAlrHlei.l list, ; 
RomBiioioIPjhop. l>ept. 421. SiifjnifllejLL. 
^ll^KsaE’t l iJAcr t 

O.VLIFiHiST.V iJold, ijiiarter 37c; 

fil'i *lxe. iLIc; el.ably pbc.Er sr1ILii(t Ust coins. 
lHc; bi|y1n« list frpls, Jpillan hrad, cLc., 10c. 
MiM tuiE Shiiiia. Salt Imke^ i;tah. 

INHI.lN And I.Li^'Ulri hnid imhnles waihL- 
^4.1. UTlI pay U|;i Id F3.no carlt if aver ten 
years dUi. ClTlain pennies worth S.lit.ini. 
Latest MsMnir 10c. .^Fuerici|.p 'Coiti Co.. il-ibSi 
am. flrapd RflfilrU. ]|[|ch . _ 

Ftll'K Crl.ip iKUea. oro forE'lpn isniurr l)c^ 
fora IHOQ with hatitlojf lOC, t:™. Beat, Cedar 
JEititlils. Inwa, 

lQ,0iJiMH?ti MAItiv" Am3 Elat lOc. llrcln^ 
Washingtrin. Kewrer. rolo. 

BARI-1 1700 .TflV4 coin and my Mk Ijarjialn 
list on]; 10c. IV., U'ebb. flcix iNit. 
t^E. PetersbuTf , Fla. 

tV.VNTEB. Old U. y. money. Walter F. 
.■VllEcyer. Rni 103. Newark. N~. J. 

10 DIFF. Colna, Inrliidlni TRltcd Slatea 
Imfiire iKd-l, Siic. Cnln EiclmnEC-, Bdi 3ij4, 
K:iD.-aa Clt.v, Mn, 

UP Td S'-OdO.OO paid for rarlaln dullara, 

! 2 111. 00 certain dJine*, iptarters. halsei. Pre- 

nahiiH fiery dale IniRnn I'cne! gi'nl. im to 

$0.1.00. Htamps; Trincaln brad CCnls. Culri' | 
SiaiHinTiarr. .1Kfl73il_- l rETri y. ChicaHa,^ _ 

GENT" INK Conffikrala hiJla: fliEl.lJII face 
Toliift fiOe. Obsc:|ria Shcitl'H'rn hills, ]f [Mf-' 
fer4'id $1.00, I'wirl ftirhiUic I fa, HjiurrEpn, Tr^. 

OLD Money wanted. T^o V0U hnirw eijln 
eollertoTB pa.; UD Ei) Jinn, no fuc cprEitth P. S. 
ecntii} lti£h prcniLilm* fur all rurc CulnaT 
I Ipll; all klnik. f^end 4e for tariiB eoia 
folder. .lfB.v iiicaR luurh pro Fit Id you. 

IS. Max .Meh], H Mabl UIdfl., Fart Worlli. 
Titb 4, . ^ 

£0 AS^EOltTEK CflEnn £.>. lOO colm $1.00. 
(>1111 tidddion. lyHjlaiinitti^^'n, Kan.^. 

FnKEE — Fotcinn coin, hnnknele. and lerse 
[lEustraled rnln FaliJofrik, — Ic postage. Etoii- 
vfRlr I'allfomli Fold oiiirlrr .size Sik; 
hlKU nilr; bulb Ude! BdurJ or oeEafan. set 
ef each ll.dOE Approvala wllh rarh order. 
Tathain CoIpco, SprltLEfleld. Mass.. 



UP To $200 paid fnr rilRieic flaleJ lief nr'’ 
140j; Liberty bead nlekal* $20U; pcimlcj 
Bend He ftointi'lFift eutilan. Nation uleojii 

Cmnnim.; II HII. Sprirtcfl cEd. hbS;^ 

31.011 Tt> S-lOiJ.iiO i'lacli pflliJ for old coini. 
ICcep all Did irionuy. Send 10 canta Fur illuf 
tialed coin laiue boLik. 4x0. Cuaraoleeil 
prices. Ruvlnf and seJliP^. Cnln Bxcliamte, 
Itpy -\ T, i> I my, N, TT 

ITI<tIN^!? 4T l^r Lefts, paid for Iniitin h^ad 
]]0ririift». rCfthi] illmr fur Hat ef llmac wittlftd. 
I 'oLr J4|i!JDlie . TS 4I T 1 07 ■ I ' ^ 1^ OF t-H w a . 1 1 L 

l1NTTi:D Alate* will to irept and bavEiilD 
Sftlljlik prico Hat 10ft. A fey, HOR 4!^, Mu^sko- 
KCU. t) k J B. _ 

11 l.itFFLitKST coins. J IdMs and taiH' 
[I’lf, £lc. CrviLiter's, 1113 ttulilCrsftt, Ifilil- 
morc, Md. 



CAMERAS AfID PHOtC FIHISKETJG 



rCLORLI) EnlarEcincRt wLlh each film ik- 
roloped — a prufesilonal enlarECRient painteil 
In oils and elsbE Gloss- tune prints, lieluxft 
ilodsh. jfuarantB-LN] imt Ln fide, 31c. i^uper 
ouatllv— tipced; acrvJco — Kaliafartion or mon- 
ey refundeLl. LaCrosa^ Film Company, 
IjCroBse. Win. 

20 BKPREXTR 21c, lOO ItcprinEfl $1 00. 
Rd3Lr developed and printed with £ prurrs- 
Hlnnal enlsTECincntit 31c. Plmla^hop, lOUl-L 
t^uth Sr4l, ^la ywco iL I m 

fINLT 10c Far a hcButlful himd piilnti'd 
enlacferncnt from your pcjcative. t^peria] of- 
fer. dteru], ad. Jines villa Filip btervire, 

Jnpesftitk. W'is. 

FRFR Iteprdnti as saraples. Scml Iwd 
nasaLlreR. .V’lum* l^hato, ll-Il Lincoln. 

Donrhaster, ^fa^it. 

nODAli^ At cut prices. Cata1o;i;uB free. 

Tv04.iak Sh op, Sac Cl lj..„ I owii^ 

FJJjMH r>cvclnpci| £ prints of earb pejta- 
Ili4 ind two ciHiLritcmcni ceupaps £jc- FjOm- 

mrr^ StOd lD , ['u iinr llEc . Md. 

TWO CrV'Lla] xEdpIft enlai-Eeiin^ntj ^vLIb euiJi 
rtdl I'k. T'htd fehtip . 4 II 3 ■ a orlul e. Ch iCaffO, 
31) lfF.t‘[.:Tji''CL oksi koilak prims imly 
31c. Hgulij I'TIm Pcrrlce, I'nlanYllk, AId. 

M.tKl'] iVloney by dftvFlupmx and prlnllnS 
anapsbuts yuursrJf. Learn fuKrluRL jnK iiliolo- 
flnlsEidntt with Winner Tlimlo-Sel. rontalm 
darIc-riitHn lump, rnaiiK-l Erays, jrraduaLe. rllr- 
rlw0 roi], developer pewders. fisioE Timvderi. 
printing fraiitc, pclnElnE paper*, an^t cdmi- 
plcle illrei'l Idrb. Only $3.31 poaEpBld. 
Deluca kit for more adranred n'prker. $3.0!i. 
^Vinn Co., Dept. M-1, 134 IV. 2 li Strret, 
N'fLV_Tork. 

£0 ItKI'EKMJS if 5c. lOO ItcprlnEs (1.00. 
Rolls dfticlcpnl Rml printed wlEh two piu- 
fe^slaRBl cnlarEcicionU 25c. PhotosLop, -1, 
May wugt L _ II L__ 

TliUKfl Beautiful cjilarBcmcnts ftoiii your 
nexitivea 3k. Imperial Film E^ervlea, I'n- 

imn llle, 3fo. ^ 

ROLLH Developed — i^llpliE iruaraptecd N'u- 
bnider prlntn. Two Xn- licirder enlirL'fnienls, 
£7pt coin. Uliint BJiiipih.tiiti, inc.. Dept. A. 
firccu Ray, Wh. 

FUFK] UarKaln eataloE — (IraaLCitt im.ew- 
Eory rlparfttk# sale lit cuf yciira. WeiiJ 
rur yi3ur copy UsLIjik rliouiands af Cam- 
eras, IftPSft'B, aCftCsscrlcs and photo zraplilc 
.su|i|il1cs. CeRtral Tamcra Co.. Dept. ILVf-3J. 
3i:Q ?toLit1i W'ltb a ^Fi, rhJraBO. T^ . H. 

NllW'! Twc‘Eonft ease! calendar from fa- 
vorite ncuativc. 31c cacli, coin. Ifebr E^tu- 
dlj;i.^-_Watertuw n. N, ¥. 

ROLL Films, develnHscd, detuie prJnlml. 
Co lured fthlarxf merit egtipon 3.1 ceo! ndn. 
Lucas Studios, 421 North Atlantic Avanue. 
gyton a ^leaeh , FId . 

FILM^ tVcveloprd any size Stc coin Ln- 
cludlnu two enlarKeRicnt.t. Century Pliulw 
Sft-nlfe, 1 Ed 3 1139, La iTosi'C, WTs. 

flNLAElfiEMENTS Five for 2i,r. Ps: 
lliree for 21c. ftx90 threa for 31c. Special 
hand eninred eaiiel mnunted 4x1? ml ai-jieinewt 
21e. Enlaraeps. 1G32-S KorEh \^'ft.lterh. Cbl- 

cjao. 

^lAKB Mone; In phDtocraphv. Lra’.-n 
nnlcklv at home, f^iinre or full 1 1 in ft, New 
nUn, Noihlns like 1t. Riiiartenci' unnH'- 
es^iitry. .Ajdierican ScInM^t nf l‘Lifl[*i;raph.v. 

rum] M l iHtga n cn ue .^t ' li ir-ano. 
ROLL Developed. printjt. -ol] nalrilftd ftu- 
Iftriffmenl. 2.‘K?, I'TOhipl s-crvlftC. Work ffUar- 
ATllFftd. liPUvLdUul tEFcntion t4i car-li nlchire. 
iianfttvirla Filed Sewiftc, ciu, JanftBviiit, 

WlnFOn^lFt. ^ 

HDT.Lri I>erelofhfti1. Two beautiful double- 
welch t prnfPSiJfmRl eiij&rjftinfmli and tS 
pimranteed Kcrer Fflcle Perf4?i-l Toldft' prints. 
3"e cqIp. Buya 1'Hoto Sftrrloo, LoCithiEF. 
IVtseoRsJn. 
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Sit RF.PRINTH Srn>. Fllma JrfftKHiiPfl. tiva 
priinia cui'll ti’nc;atl4Ci l£uc. i^kTUinaciil, 

itTerhllL i 'h irdif n . „ 

FIl.llS :'jc [H!r ron; pH cits He 
Sftth. Ask fur ^pLt:L!iE Ijiirii! it Ln UhI. JltiiUKJKe 
l"liolo PEjitshinc t’licmiunj'. Mil UeLl Ave.. 

ifi.mnff'kp. Vu, 

AOI.il FaHtiTltfl k^^lli1L tileuiri'4 i^nliirki:<l. 
bUp JiiTn liii . fur £(ii;Lrtcr. naln. 

Merd Leat ilUnnS ti?Ll»y. Adilrtfia 

lijtrmpr rtiuti .1 l^iUrr Ivn liru ia»t UepL. it, 

lipt Mplppi. I*w» 4, 

iSCO.MH Fiolij MJiJr ciiiiiera insl^nd of fli- 
rflns^. Iriiw litHutf efiiiTie teach+ii mu U* 

iiialtp pluiCoHrSulia for nuKuaJtitsi, nf'vaputJi.T^. 
aJTErLlFrrfl. 'I'rPitifnilaus ijPtnatiiJ. tlanj i£jiOtt 
liinney ^vlirrtiver Jciu Ltiti. Iwnik. T'nl- 

Pliulujf) iklniLGriit ItH, lU cit 

fifird Jil.. Ni^ Vnrl[. ^ 

BOLLS. l>evcfcciperL prElUPiL. Sfjc. 
jemj- rlliJtia (0 Uie atid JiOaE. 'HfllEj 

(jprtlfipfii and y r4H)iL Eirjilta KUBninte-a niu.i 
PilH ilirh piiJarEfiiiLnl touium only S.jc. I^T' 
prliila 4 irijf fat'll. U 4 p(M;rt ^atudLog, 

lipnt. lHii. IV*-? MnlriFS. Irma. 

HaVK ViMi A roijiersf Srn<1 cfii fenU For 
TOf'rnt ppiiiljcr *f fiur lili; nl;aEB^Elle^ filtowfiiR 
]i( 3 U' [p an alto ijeMcr nlfikirn'i ami esrn immi'y, 
AirtPrEfilP l*hol(tj;rKphy, IM.I OaJonra ilPUre, 
lEtutiiP. |j. Ma.ii. 



MOTION PICTURES ANO 
SOUhFD EdLHPMENT 



S>TM. OTE llu^ic i'jinutak aisci r'ru' 

ipftcua. Paf-Fi ur lenni, JC-lJerK JJf]jl. 

CJjiflifft. M H S.S. 

BASS niT^ra fuT fl IliitHcJ lltue linind nn-iv 
150 M. Sti.^TMLit- Warntr IRiitm. TlPP caipni. 
cfiniplptf irirli pnsf. P-rLTi len*. ivorlll S‘i(t.<HF 
cirlk npiult-PiEf nF otlier l»itri{'aliis 
lu BflrsaliiBiiini >iO. 5N inalk'13 on ff- 

(lueat, to Vnlue lleaHlfisiiirtrrs, 

Cuini’ra CutiiLiMtiyd l^SF ila^.llson Clil' 
Cagai 111 . 

HP:XI> t±m Fnr Kno L'rltical Fuciiscr. 
(i'itF Hi preiPftnra. ) ItcvolullufllMS foeu-lnif. 
Raiph H . lipn . Tiirt FirLh Avf,, Xrvtf V »rk, _ 

I! A no A I NS . Us^tl theatre pr^uretiNfM. 
parts, hfHiPilliffltU. (urritahlcs. ainrOidn-^. 
hprnn. ralatofc miilE'PiL H.U.tS, Corp. , ldli5 
BT03 cit ray N ny_T«rlft. . 

PAIM rW]':itAi New fleocionilral flltu; m'W 
arcc-Fsorit^ ; n,.^v ItIfi.M, [rifprntal itut free. 

Pcrpfi Ufa 177- A. E--i ra] If. 

N'liiV H.Mt l-'l,. Hirniik SiiFtJiwlfl 52.S3. Sl./ilt, 
JU.fl'j. I'rojcctor. nLtiK'hi FiLin 

rtintal ]EIit!itt. I>litn.‘ UtrlrtffF ra)alo«i]e, Mvn 
'Vnd" ElElfi, Eaattn FIEiti^, Urpl. Eii, UalCf' 
burg, TIE. 

OtNl'IN'K StOijnrJtUMi porta h la pro- 

jflftflr, anipliflpr. MiFtpa, speaker, in iwn ■nilr- 
editi, iotPhl Wtuplete SiiiT T'iad lilaniry 
ft]pt |j-3T,po jicr reel, .;Sii*-lijft ft. ntu-i 
■tE.Oti. hfatJpfl ToU -Frrarn 

PEipnt-PmjiKl lElirnri'. I^tlhl *eot anywlierr. 
i’miilPBuf, Tfiiiti^F tLoeepted- Mopull llroi., 
Ifl4j-J no;:tnn RpHtl, Xcw Vork T3 ( y. 

LOWl'iST Triue^ fur ntl kimls inpike” tlliiLi 
add eciulniiiant. Free developlnr. PeinE Mlir 
for EEst. lloni.e Mavl^s, |i{! K. Viirt 

Btiren. Pent. Ht, i‘hl ! ji U p. 

IGiE.H KI1..MS:— Art' iOt fooe. Minuet - 
■Jffnisr, C ha [I I In, fillty ip phony He f i«t, 
Blir fen [urea rented aitynltere ^.TOO. Liela. 
Thou land feet H3tii]n fl.PU. rPHlures 
Projeetnri. eainerai t3.5tl up, WaldP Flljjia, 
Him ,iail. rtiirionrtlE, 

— Mintto. llarfr^tn lEsti^. Fllmi 

1^'c Uli. Art sample ItoiPf AfvvkSr iS4»x 

,SS. FaatPii, Peprut. 

AVKHTtlJcNIH: '■Ilii t'l. T,"r. .feri-ey i''lliiii., 

20Tlj BErlilaTid, T,fthevi[Xji1, Ohio. 

IhEAB^ The Hiorlun pieruro Ihralrc ipisi- 
ncaa. Itlji mipo-rtunkl Eea fw t Faint'd Pirn, 
Falsloff T free. Theatre Ina-titutc, Klntira, 
NTew York. 

WORLD'S GreiLleFt "PAFiJon Floy" Id 
31 M. fnew> .’n rppEj. Rent or purrhaiPL lil’rlto 
IfeiitetLtriiy Flkiti Co.. f-lT Churi:l^ !:^treei. 

Hiistop, 

JflfH) FF'-i'-t' Itninni 7iie. I'fok'i'Eor:!. Fo;i- 
Jitres. ^aviirr^e, AVoodH'lilT Lake, X. -1. 

iEri-MM i'piJeptori , SUmli) for 

lB|a, i lnt Xp. fl, Bh-'-Tj Ifl I p , K H ns. 

]tkP PKET STrnini 2'r; oihl K'Jp plu^ 

postuFtt. F'l rCrE featiirei $0.50. TtiiruDin llsta 
5tr, HoFTman Filiti Servire, 57 Broad, AlFnaiiy, 
New Vark. 



TELEGRAPH V 



FREK— RFidJo and Morse lelecruplyr hook. 
Tyrant cade In ;;ltort tkane. Xett ea«y kneMioil. 
FLahcr FEertrlr Conihdpy, lUirralile 

A^ejiue, CEtveEark'L Ohlflr 



BUSENESS OPFOftTUNITEES 



>EA|f,. Order druU slore. 3,0t ui iujipEy 
your tlrtic store waniH. inlarinilLoti 
RtJiiiMi iipt'tceiateij. Metiuoii Uroii Store, 

TiileMsyme . tV Li. 

OKT f.nts of iiniiE 2or. Vmir pante UslcJ 
in ] il,onn h| ki i'-rigp JOS j den* 

»liai)4', rii-udiittttLI. 

IWI^VAHLIl Llrcuki^ on IceleJ, piuney 
iiiiikEnii; jihms. l-'rep partdeuiari. U'rLie 

,VtEri inr. '1 Cig'X. MH'M pki' r A^e., rhlruy p. 

MTX ThtKJSiimJs: VVin-nt rsiiileiti 

altie, riionliLS, J-lc. Ili.i jik. Kj'iittk, 

l''.\VD,nr Krcry dii> l' .Nyw Vhrn: w;iv— 
ivliijksale-retaiJ -HciTit'c moEl urdet IjU-dneia 
pny$ liiuE .Ve> e!C[herlenet; iiert'jRary. EtnuisLct 

_^[reL' . ' Fni . rtwnuHoii. EJe l ^amL. F Lu 

Fyt'NTAix |Th^. ibitfliiLuJi uL |jenL"itd 7c. 

XiLS^BU t'n., tv i niton 'Sal f in. N '. t7 

ST.litT ,\ littEe liTjiii]t,i uf ymir iPitt, 
i ‘te ijnr iJp-|P-'l:Lte ivorkiTii: foniLula ; to 

ntul'c? uqLlL or sllvi'f inlTFors. u.oiifs. 

I'lenly of iiork ulE Ji round JuU. Nk-lnkllc 
.\(irribr ro-, . 173 - 3rd Aie. X., Xa:.||inEe, 
Tf nnps?<ep. 

Tl'JEN i>hl si'FitHtL Ibu5hs Into mtiney. In- 
RlrurlEons. iuo, XaLio4jak TvstltooK Co,, tjfiar- 

Lolle. N\ ( L 

[kaJEyi opciate Ihulic iiuill'itikT 

Fmaincss. Bela Ba ^ B ulf y. Far i ti n I on . _ I'. >' . 

"tiL'IilLMiyli .MiiyazLitr, " Al JlitmT, MhLo. 
printii schemes, hlp:Ln, IPO.AiiesR ^IsrlPff. fur 
Pi LI in*; uJuneTi — Sltt.ouii i& f.'iO.Onti rrporU-il. 
FJTtl] yt'ur. $1. Suli^frilie ngw. Six inantLu 

tpueial, DFtEy dm*. 

M.tKL ^Ejuiuture [Hdtrry mi-LeUkci. In-- 
fctrLii'i Liiri^: lur, "'Curtiij" 3di3 Lifajrttc Kl., 

Bcnifr. Fo|n. 

ST.-VEiT A tiniJI order liuiineii. IP your 
□nn hniLir. raiLicLiliiL'i free. ,i tul if i 

K Ine. X. F. . ^ 

I.MSII IfM'urne JT-vlEtiTiiii; IkiirrOFs; n-.|blal- 
Jns inclabvare]. [nukinu idai't flung. Ih.^rt:i^jh: 
[iiil]li . S^brfcnkie. I'liHer, 1 37, 3 F rir i (in._ T P'J= 
FAlEX Qul'k eaili nikintt |Mii<.lirraiiiN In 
relliir, ihetL. allic. iVe lujy fnips, tJuiiniN- 

teed loaterki^ rLirni;;hed. I'k^y, cdoilfsa 
iiieMkrid. lIi'Kilt fi'pr. L'tiltL*^]. EJ LLii- 

rrtlii .U'e.. rkL3e j||j;&. 

AL^KB AInnpy, E.rmn ie^'C^ti ff piofe'- 
sEopul tdiOlo 4'0lorLinii< tor only fl.nu. An 
eiLgy M'ay ]p jiialtc 4 ;ra:iL itnhne.v, I 'oi il-lp'^' or 
.y[. O.. no elkcrks.. .yFonry lurk jr pnt s?FE;l^ 
Rrd. Htune JflU.FiCg, l,M., nuniii J^-L, fill! 

llur on Hiiad._.C]c\cl an; I ._HI i iO; 

miJHKit Mol it o^l■|lliftrA kipiiit" lopper [iintn'd 
art k I ce in niljttcr niolik. Jnd ruel luiv F^.oo. 
M, E,ec, H500 CcntL'cmEdit Bird., XaskihEEIe, 

Tenne-RcP. 

IV F .Vfalte i^ynltietle rtihher fhoIlIs to oriler. 
I,pW prlH'Pi, All krapi'hes iiiiirlilr-SniiiJl ami 
EnaJd tnakfPK taught. Fiine hrlnu.^ inLnJainre 
niohk. bm marled nsarkdetaed ami rulblier .mani- 
ples. II on' lo pel Booserett bust mold and 
enst If tret. Idlers Liu'e. CoUieJI iit’ii Ltm e. 
tfhLVriliU . .M if h, 

nicy yiiioey iit Fioiiie |i|a1kn}t aiilg pa ts, 
re.riM'Inrif. Jiilrporii, PhiLiiilei lpr< :; I'V Men' Jiipth-. 
ekEe eJtiiL'rlEnee unnere.jgary. OutFLis furnlalied. 
Omuneiai rn, , .u-f, x. Mei'amr. IM. 

FkFK ClM'idjtrs. di>srTlhLn(; lipn' y>|i| 
make hiir money 111 knall Order busImrsE iL 
liome In R|burt 1 k’»ic. IVrirp loday. MnLI Or- 
der InstHule. 5(iD-II Meroy ATenup. ISrunJt- 
b-n, y. Y , 

III Cl Profit itand enp raving rubber prlnt- 
[dates. i^eJL prlntari and advert L.^ers, 
rihjiuileie histriti'tlojii. dliLir, .Vnuu^t JU'lK^ 
ry. 'S'J Hale Ayeiiiie, liTi'mfcf.ui. X. Y, 

Slrt'.VP? fteltl AnyHiiriBt .4 ii yii he n- ' ! J 
mrinlti* tiii'-. 'f radtr* ' i'f u-kbaiifle, llriMkJuBi. 

ttgiith Dakota. ^ 

(IROyV Al LI ilpnoms dlL yunf rouinl — h 
steady ineorne Imlpors, in cellar. hhecF <jf 
atahie. llxclitEkve niMV pro<'P!:s. EJlFrer. Iml-^ 
ter, nnlriier rropg— more tiioney for you! 
Kook free. American Muiliraaiu 1ndu>lrlea. 
Iteiil, 371. TiiTfinlo. Oanaila. 

STk,lP 3TsklPit, learn at Itonie. Xo mn- 
eliEnery needed. Write I‘nijora, Ptallun F, 

Mllwsn lc ef^ WM. ^ _ 

GLASri FjvliHttTiite ea?lJjr. etienpiy niflflc, 
Ouaranlrnl r<n:[i4Ula 55e, lE4tl|.i]i Brouki, 
A rTtan H aw. tV I 

That he1| uhii1p<.ale, Xiniiei., hd' 
dresses. 10c. International Ageriej'* I'-H, 

t^pplnnatl, 

PltfrFTT With new nroducts. NTakc, xrll, 
Tepeit, OuaranteeJ rDnnului, ppeeiaL prfees, 
leads. TSlKUfiit catalof free. ■Glh^on. Clifni- 
ist, T[T>-t7i>!I Xe. Bar Inc, Fhlcaro. 

A FOR'TFX?! Awaits ynii! Xcw formulas 
fids' c^tabMihln^ li usings at home Lii mmire 
time. PiTtlcLLtars free. Ilcti^el. Sb2 Carden, 
rijrlfOrd, CoiPt. 



Our dEiptay advert E.^emenl on pa Be 
l37,t Hi is LsiUe. BlpaiioFl llrOi., TbH W^jl 

OhEo, Clhlraga 

PVKll ItlV.tHHI ,\rtlilcH u liiilesflEc. *1J Irci; - 
lory IQc. j\-We[U'iJ, UnLveriJty. Itaa 

ifotnea, Io wa, 

FABN ^V|tL,e EearninK -iLii"n women your 
tViFn cleaninr- preKiimt IhusEnegs. Masy fionte 
iriilidniE, Freo euMkt otter. ^t'rlLe 11-51, 
EtuiineiG Owneriiilp JrnsILlute, LFlbu ,MndL' 
son. tJh ieayn , 

AVILL i^ul you In Ims loess without fnvesL- 
mpnt. Poslat hrinffj na'rH4nSar.^. Xew i>c«l 
A.sso etaiCf. 5SG - r,|h A^c^^lc ._^ rw^ A'ork. 

scli KAV .’itt PI, PIN vr .'^iTew drTii’e rb I ?Iot 
tnajinetiel Hc414du\ Imkl. Insert serewi in 
aecessihle [slaf-ax. Fbs'IotIes. miraffes. nlcc- 
Irkeians, nierhanks, raslLo. autoksts kmji n. 
HMti petition! tiuSclt saki. F^fif pruflt^, Ks- 
clujilve tct-rEloeles : 4 il-iy ferei'.5rL ToedeO. 
nutts y^'inUirup B Il I.g., linsiej]. 3Fnaa, 
■M’luiSPiiHlTV' For hoimr w<prteTj, ,i 

paires Jtionthly. Sahk|ple, Mk. S^EtCeiiLurc, 4517 

X. Kontner. C Fdca iie- 

KKiXS ,tnd showeai'il.s eiijiLy rkalnted ivLt' 
Irltcr palternE. T.ar^O vjirLrty of atyles. anil 
alzi'i. MTJte for free £ampl«i. John UiSln. 

.y^JICEO N'f r ii,. C hknun. ^ _ 

KLti’r.sjfl; "Key to- nfeiiCrr Kami ms" 
lcU» Ispiv, Kk roLn, nTundable. Iloljerts 

lint; 131,1 , flahl and. Til If. 

lyllK.ATKll t'iiim Inff.s I Home, o'liee. I 'a 

tiruEars free, llrjehjnan, i:C11 AVest rksl. 

Mi. A'ernti n, X. Y. 

“ FaMO'I 'H 1 Sill ley llandlUKi'K— Frrpareji yi. 
to p,'|.s.s Ihi; rAaiiiLnaLiini for ahy iCrark n 
llrcpso for elatieitary, i»i4irliic and lALerick en 
KEnreti, FlremeiL ami holler Inn.iiectar In an) 
alale fit tho I'niiin or anv tirs.»L ktuk of 
flrla. Flex tide rover. >tiimFy porket s3»e 
I'as' piiitiniin ^iP.iitt plsii iiD-nlaife when k 
irnmfi >mi I In- iiMckaur. Foptiltir Mcehanlc. 
kn-in. lE<!(Mn Uf.l3, 2(Ml E. Ontario Wt., Uhl- 

caeo. 111 

PL.VHTeX hirhiiirlei Oitera InduittlosL 
lam 41 1 1 oipporloriity tu Mart a huginesi ii 
fhelr own. ■naEiiif4P.'lorEpj|[ art poolLv, novel- 
INx. tooi enlti, rt4'., En Plaslex fli-ni marble 
liollalkon, ,~ir pmitcrial mahes $1 artletea. 
ILuIpber moulds furnished for speed produe- 
tEon. F'^ioall Irwe^tmenl brlriBU liJU rctilrht, 
A' DO are jus.1 In Llnte for hti: CFii-|tjhn»i FiUvL 
nesa now stariLnif. WrElo fur IntercHEsn; 
luiottlct malted frc*. Plav-tyx lni.1iistrles, 
iPciH. A, 1 ikSI AViisliEnelon Arc., New York. 

"Ttin fir-y to lluilnE^H tlpiPuTtunltkei'' 
fiee. f l mdu lli TIoje 1'3tl. !4 i in Fruneliro. 

SU3X IkilnLlojj iitade easy wUh Letter pal- 
FerhM, Fainples free, (.’lark, Ellwood CktT. 

1 '0n n sjd ya nl n . 

.ALIKE Vimr flwn hrosiuas. Ejupiuy miKilt 
yourjetf. Tnitet arllrlfH. soap, eilriii-ti, lA's- 
rurnfsli everyth Enr. A'alnakle hu4vl( free 

NfltEonal ScfentlPn ],ahorittor]r^, iIlut>A^ 

Broad. Hkhm ond. _ 

t^UL'CEElJ ^VTlh your tirtnluclli. Alnke-'K^l I 
them. For mu lag. I'rtHri-sH'fii. Analyllt4i 

fieri'lee. t'affllu^ free. B. Thaiiy Ca. , Waah- 
fnaton. ]•>. t^ 

FIlFlv — Etijokf. iniLl order liuifnesd. rilajtip 
flOnreH all'll. I>n]sen Heratd, :nt LlkKrTl. 

Slrcel. lirQofrlyn. Xctc Tf irk. 

DP fix A key-joikim; iFiop. Start ■ per 
inanent prulHablr' IjitiEness with ^ ktskIE sum 
No akEll Prs'cifitry. IVrfte for purtlrular^ 
Itelisvr Mfr. CO'., 41 1 E, I'ert, JPcIruft. 

Mkl ifgan. _ 

CJI.AitTEHS: lJelaivar4!; he-t. elieiipf-il 

free Toruis, t’oloailal ntarter Cfl.. WlijiiJrii; 

ton. T'PcI,^^^^ 

JdFAItX All ahoirt ca.stlnju hMtld<.- rkiUfcllLs' 
In FsiF.bF>Dr rnoutds. Ikinent NerreCK. IIIuk 
t rated calaloa and IveiLEitJfut vHiUFileii Eh' 
CEia Calif, hnslnexs resL-rLed. t .Inlm A 

I'esu. Ll]^ UruJidt) VIhIji Abciiua, A el 

Bclei, rnUf. 

TWEIjY'B New siiereisftll niuPe.'i *jjiakerK. 
.7. Tfoiiie, ErSib MelfH'i|iELl]lnn. 'fhicniica. 

ClfEMlCAL E'lipert will (ijrnlfh fnrioirla- 
and Ersife seerels. Alt llnet. Lists fre 
IV. L. lAiMimf n|[i, Ph. T>,. 2SS GordbCl Act 
pTra r iise. X. T 

start LUtlft EdJglhCES inyttkierr. Kvery 
llilitit fornlaiktl. Xtn s'lnL-o skiing. Miyiivuii< 

l^V I P 'j:t f E rnodwft'e. N ew Tstr tr 

SRT,T, ]ty hiaEt. FtOokF, hiiirlticf. Bar 
Faltis F lEEu iPralEU. Port iGUlaFi free. B, Elfcu 
5S.5 S. |>rarhfitn. CEtkagp. 

Fit Jlctoklel rfef^■t^tle^ ST plain f'lr inak- 
Imt B34k-t]50 iveeltJy. In ImmO or uitlre. husi 
ncis Of ypuT own. Elite Co,, 211 Grand St. 
Xe_w_ Ynrk. 

AILTI FILIAL MariiLe Btnlttry llooriny 
Instruct ions cover Eng tvood or coiucnt floorln 
Inch thick, hreprooF, >tl MLlors, low fm-i 
Ornamental ch sting, concrete plaster pipIcT 
machc (!ernr4itJnnH. Sardrii fiPTnitiire, gtain 
ary. nevlhlc niohj-i, pHrlicutirv and I II uf Ira 
tfoni free. Cibrit. Jlahlcr. Kljintnl. X. V. 
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FOPULAK MECHANICS ADVERTlSlIfG SECTION 



WiCUlt. K^HijUri# 
(.'JUrinc^ drl V. T'triJi.i - trial. JlrliiLlfh i'ilul 
KxH'hinsii. Trn>'. Ohlci. 



FDRMULAS AND TRADE SECRETS 



ANT |''iiirjniilj tiJi'f TJ5TW (l.iMf! rtu^r- 
fiQtwiJ'! T 1-i‘G ruljU um WiUlnt' 

Imruf, l^ii. 

All hJindi^ tluaniEitftd. Fal- 

Krrratf n. rarUrJitit f, JlL ^ 

INVISniLPI Ink^ tFXiiiipiiiilirCii' I. j^riil 
for itifT^rcnL farriquhii. XoiigIcij, Uui £2^ 

W^JflJsl^lp. N. T 

lt)U 1.{1<:LI AllEK FariuuJ[i» fLiMJ. Gunr- 
untMHl. Lfciit F, lEujtlt, CMliCltl? t-luli. 

W(4’hm, Hiin>. 

AAV Fornuulti nr 14 ^^ jEut'linqitri. 

IIH K. J^fTar-itiu ii*r, N. 

AMA!i!]NTi AuUi untl-fri^i^u farmulqi i.V. 
CKtalnR. AlJliHl K^iBarrllL, If::!? N. KlllMurn, 

lio. 

NKWEST fliiHtiinEnMl Tfirtnuljii. IlifcrHl 
eMtilnif rr4'R. S|iirri»] iirlrrfl. ]L^ail=K. 

Ohr m i Hi R 1 1 - ^!^3 Nu, Uarlnc, I'hlrj pn^ 

^VENTT LiiLr^l miiitpjr-ntikln]^ fiiniiulii.il 
SOf: Ntlniff «]ll I ntr mil IlcinnI A.j[«CM'yi F-3, 
i':inrlnnp[ l. 

FORSIrCAH, I'liiii. Jt4M»l(lBl— sr^c. Np- 
lionai Uuoh Ajtcnry. 4 S3' N, Alhany^ Chi' 

j^^^r^3■ 

21 rnOFITAHLE Fnniiulj* ii'p. VV^ntl- 
nvrr HtTFirr. ] T I It 1 tit Jijta L fi A!*,. NfW VnpHc, 

Paint AJUI taralih rmio-vpr, tio H'rtnliiF- 
Ran'InJtirlnUc, fnrkiarn^ivo, f(tiniiila 4 Jlniir. 
Aujtupl Hn'kETi. 32 Elite Aveiuie. ItroDlclFiir 
Y ork. 

ANT FoTjnulB 2-1 rrnLs, eifucrL ^■lL^-lnlHL. 

l^f lilriBtiin. Flnflnnal l. Oh Ig, 

FORMli'LAS. rrwviic*: ill llnc». ln<IL- 

rlLhiil icrrli'C I^V 4M[:>ErlFiu'P[l I'lieiiiiUl. 

ljdu4itrlit] l YphfntMiii v I (1*^^ Iml. 

arCl'FFJII with }Dur imHlurti. 3lnhr->rli 
PnrnLuli«. Prcn-4^:trX' Anilvtirnl 
ierv)i!><!, t'atileji ^r«, Jl. Thultb' t’dt. 
injlMi, |J- F, 

ADd 314;; MuntrTrnaklttc lltrr- 

tUire ff«F. "hlriT." ITHW Purkrti tie. 1(1. _ 
SkUuu FiTTnn'LAS. Fifti. nrtiTfliwji, ir^iie 

S T*-ti In |>r. nmtrn'i |t«ui)c of F^snimii* — 
l!> ItitTBS. Frlre. pnUrtiil J II Jin. U^ith lii 
J^uljlUhlni: Cd., 17 ItoFB ^Irnt., Dini. 3?, 
yp«T Ytirk. 

F'kni^ LlicnlEirv 

fr'fr’ Itrlfnrt. -MU 2 N. Kp rltr-f hlrann- 

ANTTITINiI] AFluli-lMHL iTju’llrjil forniU'' 
l!l.r. Frre lift, A^sinMitcd ClknnOtf. fniMm- 

l|H3ll.T, IniL 



CHEUtSTRy 



SKNEl llle Fur rmupletn citilnK nf rhi'ra- 

IbaJh, hi,lp4ir*tnry 4;H|ulnLiiEELt. inLi'ifijiPmrieip, anil 
hlnloBlnl ftikiiiF iJnj n-ACfiiti. HtNirUI I in 
tliy (rft'Tr in tli<H« nhn i^rnLli hi:i infill 
Winn Va., IJvpt. MIM, 121 W* 23 fitrm. 
New T nrli. 

CITEMISTW H||ile rutr. srjlven rijuathm^’t., 
ahofra fnimuFsa, iniilerulir n'Etphts. mlulilP 
Jly nf 391 rtiiujKJunili. In Ueb Emu Eiirlmtl 
li> Clilni. PniiEpBlJ inyu'liere. romplile In- 
iitructlnn^. Iwn noltarv. .VI WC C'nmiiiny* 
lOlt A mlrm 1 1 l‘l£;i lhnH4l | |'inlU| M iHrt. 

CETENn>iTHV JriJf«lftr--lt1iJ^ltttflL 3 
jnqolhi 2'r. ini? iMiCia, IMr rrl nf r e. Ta. 

F-VSHN-tTINfi Oheiulklry iBiKaitne cnJi- 
tilni Imili. nF rfirK'rlnM'iLti. hciA*, lirutilvinH, 
^liirrlri, j^lref. n rrnt ilimp lirlu^s iimplr. 
fTilfign mi W l ^innll A vr. > rhl raEcn. 

IR.dtm PROFIT lEiiklniF formuln. Fal- 
IdwIuji in'l Qiiny nthm: ArcMenEs ind enter-^ 
iRTloulture, mlloyi anil aiualflEFDi. 
artlil'a mm aria k, IjeverEBtin reinPTitf, iluej, 
mtifllttetE. lilfkarhinr, rencmilmr, ml- 
odnc m^lil*. dlftlnj! Rlain. hf*l trealmunt 
«f nif^Ela, hnuEehnli] rurknijliLfi. Em rrediii. 
rt)nftrti«n-rj. tlirwlnic ifittn. lapMarr wnrt. 
exuitnihal tnir tefrtiEn, luiirifiano, ntlnit, 

yamlEhrf, nlkotoRTanhy, runtllinml'E, rinltlhit 
fonrulaa. ruhher. Bnup. candlea:^ loldrrtnr. 
Ini Erl rTTfirat lonp, [lerfu-nm, nitemmotltii:, 
firTproaCinB, vrrRinJt niaterlilF. Juit write 
For "'^trlenllllE .VmErlnn lilnn'rltivetl] a af 
Fnrmulas.'' When T'oatmen liinili you hook 
par f'.Sn and ptwtal rhirm. PanuliT Me^ 
rlianIrB Pr^'fi, Hngns Sl>2, 2(H) OQlarlo 
Ht.. Oiirnn. Ul 

IJANIfllOuK Fnr r}ienil4‘al einerhurnterF, 
rmlcrd anti IHuaOnlFEl, Sllr, FliDerlment 
lionkEe!: l^r. Chc^inii'al rElalDfUe Hlf, Hfilen- 
liJlr tionhllit free. ItL^Edlnjj HrknlEllr Co,, 
Kcailinf. Pa. 

('HKVIICAL^, kailjor alary RlifFiEarr mil 
apparalua. I'aOliMi TP. IllolajirlraJ Hujjpk' 
Co,, ]t"(l Mt, Hope Aye,, RnriiL^^Err, N. Y. 



AfiENTS WAfdTED 



ST.lllT Tub new rfir rialil. flK aur 4iffer 
far d real hUF]»rUe. JlcfE iironiMltlan In JLrcvi 
Ee|l(ni:. Orlalli Frrp. J, Kermedy fW, Ivu- 

l«niin_._ Jnil, ____ _ _ 

vitlXKlAN F^athi^r pirlurrii, SrmJ Sic 
4Al[tiii|ii» fi>4 - |.IJpU uiiTtli -<i|iB|ik and i1»-|iiEIh. 
■XleK trari . yfc, .X i nr lailu 7 7Uri, 3h!eiLm 

hi'J'KAOT I'ufJ] Ijjcuinr— Ml k In),' unarkllhu 
rhlpEkeiJ etasa rnniuG plj^len, niimlieTM, slRn^, 

, i-ht'ekB! Imjir«l!i, resilierlikd mlrrvr<4. hh'J.iI 
idatln^, elH'. J |ti|'><lrnl*‘<l l>oukltL frL'L', 1^, 
1‘jtli M.er, W4j(.5Ejer. Ohio. 

3l7ti. PHiTfIT WMli nrw. iw'JrnlilN' irk'Hin 
Ihul hirmU all rtulh easily, nulrkly, Iri' i,.0 
Illy, hvLliioul nmlJe and lliryaJ. Slymb liLitri- 
I drrlnr. Frye Ham pic. Svw-No- Mure I'n., 
Hepl. F-7H, rlrtrlniiatl. IHilp, _ 

J['ST Whal yaii'ri' EuiikLnB for-— u Imi m inif ,.x. 
of your nwrii lncriLEI tnx' like atli'kent Hnc nf 
i|i4|rk-*eliert iou ner sniV. Hn-ry onn a 
a1fvti4t. Taki! your [lE'k or handle Iheni all. 
Kell idure^, hcHnei, adlu'^. Llhetal j-uhijiiIh- 
-Inni. Hy alL nirann liu'e^tllcaLi:, halLlon, 
'Win/'' 1 kllT N. ORilfH. riilrako, 

I MM I iminjie rriilierln# inlmirr; reiiJiil- 
Init iiiyL^li^ Hfiit niakinK rin^H rEanH. Purlahlt 
■HUini . S I . r I hk] Pkter . 12K. .Marlnn. J m L 
NiiW — [ilTfytOtt iiLnicjs eiirlaln «lrftrhi-r 
“rnrlah]4 atiarliriJ In :i(> Hn-ofnli. I^w 
prh'nL iUl'I/v^ htoMl. MlnLatuie 4Etiiii1e fur- 
nkhecl, WTiti' Kvan.r I 'a,. I lei it. VR!-Lij, 

rlnrintnil, tihln. ^ 

I .V I T I .Vl ,H N(* .Vuturupljlilef tflu'liPW i uuti e.v 
luaki-r twiny. Xew [ytie rei|uLrlnit iio Tarnish 
lii aiiidy. Write for hririiiilDi.. InirmullLiiial 
Mnniuprain A Transfer i.’n,, Itoi iiiEnl, I 'hi la - 

iktlihla, 1 *1- 

-VCihNT.S — dell new IliLprnn'iJ ^lilliir El nil 
lO vrure^, Wlnlar lirlna. Kafe orntHiKli liicii, 
WrltP I'. Warnin', ItPX 221. Uceuti Iftur bi, 

dan Olftio. I'alLf. 

dALKA Kit Free, Wilte fur iinr free -uFfrr 
and ealalai of tmuitElinld dealii. nitriiBlLya. 
rilrafU, eu. Make hlK iDoney rellEnrr ymir 
friejnii ami nemhiNira. I 'hi I# rwiJ|ii4 oneiri' 

|ral t'O.. Ilr[it ll.'t-T. ^leiniiliLM, 'IVnn 

A pit'dlA'KAd Of yiiur irwn -.Mahlrii; aiiark- 
ririB EkfE 4|n,ir plates, ilrKk pilalei^. nujiiliiTi. 
aEsni, rherkyrlHurilA, mlrrerr. I lhll<t^rlr^l 
hopfc free. Palmer dlgnai 112, tV wH'r , D. 
I'KNNY Kieh. PuTiulur hIel*. Huar^iriLft'd. 

W|mli.:ur, hIj[ii (■'Itrr'*. 1-^jrtr .hihiiIl^v. .Vtldf 

Kleti Wo r kr, ’TO 1 1 I ta]iteil, Ph l fUE if. 

ST.'iKk His: rniriirv; lyoimjilllKkion* iilunr-MU 

Itell niHtiiKMlii. KH\n«r Jaehett; unlntt lliaile; 
laleil ft.vir; niliMiy; Icmefl prlrm ; ekr'erl- 
riice iinntTusary; oulflL free. Uoadycar, 

! IIT-fl2 llQosriLdt, nilraiD. 

Tnn^.“nuj.FiT' In the nryUrry rlEar llfthO 
er. No flint or frlellom Whal makei tt 
I llrhtT Nu wiml ran blaw tl uul. He tall* 
3rKv i^aiilhLe ani1 Ralei olan 2Sr. New Vteth^ 
ml CiaiitMiny. Ite^Ek PM-'^, New lletlmaj 
jtid g.. RraijrarJ.^ Jjll:., 

I'AHli f'i!il for liuitertlli'E. in'e^'lii. Hea 
Bjrirlntr Ol Eniav .Viti'iTtlNciinrnl rni nakr 1 l.t, 
Nliivi'' f'alrnU'i! iJeVlrc. WahJifK uiiOEile 
ivlnduw^ fniin InRhle. Ki'ctt houerwLfe e^tim' 
pert. Nil i'< iMipel 1 1 luR. Real iiinni'vioalirr. 

Heller PetHluels, ariln Aeniinurr. Ph lrajn._l I H 
AOKXTSt VTukr iffhl^ nrallL HfllEnC 
rlejitber, r>nl]5!i, fhaiuraa, i an LI la, I'mlE' lak' 
ative. tnut reiDoi'or. etc. Tniur name en la^ 
helUp Free iiurunle, dtHnil»rd E'lk.'-nili-al, 

llepl. h> iH];^ hayt nn. O h In 

.C.^rri'A Carii3.v, a taidltilne fur uet 'tt- 
Aplemlld lalm. rnU.Eual iumferTloFt. dm it 
1.21^ far lamplo. Xoinit AiEeai. riOU Crand 

Aie.j RrM'hfiter, N. T. 

dki.F.S Like 3si4 rakei. HLv pnjIlliL Xi-w 
laundry Mrapliakea. PerfinnrE rlmhei last- 
Imtly nhi'n trarhEnc. Territory' eh'rn. Sun- 
tjal]iirjt4iriea, l.vnlirmi'k. S'. Y 

M.VKl-T Tour own produrla. fLliiiriilrii' ufenti 
ynurKi'lf. Tnllet .arlltleR, miuti. ei1tarr>. W'e 
fitml-l] e^en'thlmr, VaUiahli? hnvlt rre4i. 
Nij,|li.inat Brlrnllitr ),aljiiritijrlr4r lUritllV 

ltToiti. 1, R khuian4l. A' a. _ 

dFXn Hlh4! iIxjt frir i4u.ru|i]irA ami u|i[Mir- 

liihlty for t 2 n werh loh. Jud ^rnia- 

lErmal ftuarDiilirt:i.l ho'irry tu frls'^mh. [MeiiI- 
lifiL pleBEnnt. pbit work. Hvi'TylhlnE nup- 
nlle i L Wilknll H nsif rv. Tt-37, fln ' rnnrlil. I>. 

HTUANflK IrOnlnff rstri Pn-^enia «n'ir4;h- 
InR. Hki't rUflrlrliy . Almll'thei kink I, 
rnarlE. .VpiirtiinJ hy Hood Hois'ckrrntPk- 
Fur IrlephunTE bIto. prulU. S4mip1iM 

firnilihed. Neverknirt, Dept. 2-A* Ra- 

Tenimooil fhleayr i 

niH)^ PllOFTT drlllnn new '2lhlnl'' 
hitrlirn ulrnEll, HetuH* S'^e.. Cn-ti you 
II (in a ikrr4;i). lT. 2 n i dauipte I nr, 

P MM-2, Hiadfunl. Pa. 
IVVFII lij'i.tuu) .ArltE<l*'4 whitle^alr. Lftrun 
lllUBlraLeil tv-hulr^iln iritaloit^r itEier-lory^ KhL 
It‘Wh']«'o, ItTh*} rnlvrr--lty, I .Mnlnc i, Inwa, 



AM A /INC Zipper plnles^ rtQ{lte«i1|Me. Ih- 
Rlant lieiiiiriSitral lull, diiru lulu irsery hwre. 
Firt'e binarilhtry fuk"» li[in. Hnnn Htm.^ 

I ti'Ji ipsuml, N._T. ^ 

l''KiFFit tiVltli ni'w prudihiL, Make. leH, 
rrEi^m, Cuaraiilred forruulai. NLi«ial jjrlcra, 
Lraila. lIlKfe^t rataini! ffrt. Olhmn, Chenn- 

l-i. Ii|i-Un'j Nn._ Jtar[np,_ChtrflirrL 

PUItTR.VIT Ayentf IhrnilptiMUt the WorliJ. 
Uswe^l [hrkci, imrtraltf. frahirS,. Calalof 
friMi, I'ErLurtf .Vttth. Friedruan, Cornelia. 

|ie[il. h. riih'an u. III. 

DldTIliltCtOflS : Jlcpreeriil luanuJnciur- 

er, dell l.,atri — self in lint handaKO lhat 
lirrialliiis. Creat Oi'nimi^trilur, Loweit oplre*. 
-liKJ'.v LirLiHt, EhBHi rrpeuler. SirluilTe ler- 
rlLiirj. Ns'wj U. jl || S onlh Pilnloti:. Plitraf4j. 

The [MitlFlT Du m.lin ^ate. AJartln WI-Rm 
"I tavp tuppuiti^il my family tiir tlie iJill y«ar 
Bi.'JliTitf IMP rinte/'' ')FurL' rhnh tuiHi riiElilm 
wid. IVIP rlntii rudui'e itf, t uf rLtokint by 
Eli 2-'p 1o .flic, AFoney lisck gUaranto'. Sturt 
[hr New Tnar writlj a imwen /rHrr. Frfonnmj 
.Vj'Pl’Ejnt-i.'j, Si>ut]i Cariu] dlruet, i^hl- 

I iik n. _ 

.vSl.lZiNO I'rriuiuln iletih wl|h new rlran^ 
Ihif numhuLind, Suinplr. di-tjltx rrre. Iteut- 

i”i4T. ulKIB- 1^ IrTiny Park, rn lr_tm 

AOKNTd t4,i|| > tiluRRL'y riiTifumli arariRe 
;elly, 2.'r. 200^ tufirtL, T bIh^n nantple 2.V, 
I'uller-I'larkp, .‘irMn-rM Rulhrlen.. Ijh An- 

kelea. Cat If. 

If r .vLiT^ FTaTiJr^i luTraiTivS i-nmito 
Lteat; twa . iwa li-ot Crut* you hUir, 
ilhlrirt nianiBrir'ri prire. Hi'fi^uUrina] II 
rrlirr, Farurlte, StUn Kriditly Nonheapl, 

AlLniiemmllj . Allhn. ' 

AtliiNTS: H!amp|Mit nuiur^ on"~p«ket-l(ejf 
PTnte4turii|. _rt(tiH[ilr I'hrrk with your Pirqe, 
Ai hirers, 3 jt. Stjirujilni outfllB. Finhlrnl 
i'hn:k«, thn'k fol)*, nuinc plut-ei. Ifirt Blft, 
CP:, :h i. 1 llenrau di., Hmokhn. N. V. 

iim I'KlEFITAHLAl Mali ordir und lorat 
Jnii.lnPBa plana. A^ Ih-Uitt, KIhurn. III. 

IK>I 1 HI,R-FTKtl Self- HiFei dins; tlenrSie 
pmkatro, elite 3/9, RlinJ litmd 

Etirm, InviluBlsIc for falilniR aUhl, nmeiary 
for sood ilaht. dan-iole. parltriilarii 1 iir, 
A.i*'nti wanted. Win. liElethy. Vamlalla. HI. 

ACKSiTd; Siiiadk Ro* jirlnck. csjFre 

I2r Ih. Dqz, TanlilB It. tin alio tnniE 

14r. Raanr- lilaikt |n for mu itlrkE 

rh[*w)nE Rum 12r. I>U irther liBriralni. Ea- 
rrfr(f«ne unneeee^arr, Hrltw t'amatlon Co,, 

j'O. m Tji.fU|ii,_Mn.^ 

HUCCKFU With yuur pTOHlui tt, .tEikr . Erll 
t1io>n. ForiNuFaf. Prorr«f-eii. Analytical 
fcrrlrc. CBlalua free. H. ThflXly Co., tV'aih- 

Injlon, D. i'. 

FfIJl The halSilays — U4ir |.uni Isu'u*^ Cruclfli 
whlidi "ftilnea. In the ilark" h tPie ninst ip- 
proiifiale K|(t, of all. ,Vn Inslsnl to d4Jiiiuci- 
BtralB pJiii the xbIH It made. IMr oradu, 
lljsnmin <‘n,, Siiuih dlale, I'hlt-aRn. 

(4RNI1INK rioM Iriteri ftir Htme winilowii. 
EaaUy toHlIed. P'nee Minpira. Dlheral offer 
[A flencTBl BBeptR. ]ETrtBl]ic l^etter Co,, 

Filft- n .NrrrI h Clark. C llieui UO. 

VIaKC I'ltpluclt ymiriiiilf. Formula c-atA' 

lua fr ee'. Htb OElro. r>, t^urkl-hke, H I . 

HRd'L.tTt Inroinet home. atrii‘e. fio ean- 

rBhJdng, Vk.trtliu r j jii, , Desk llutte, Itunt. 

FJICC Idtrratiji-e dTfclilMnFr utany ronoey 
iiia.klri^ ptnini. Prlfarl, HU2 N. Keeler. Chi- 
cago ^ 

llKl Money aphl^lnR lulU Initiali on eii' 
tam'ihllfi. KaalBBt ttilna tqday, Xn eanerl- 
eru-e needpd. Fte« paikiolei. "llBlro/^ 19B4 
Was idnaton. ’Hutlon, IfjEB 
MAX in carbi town ti;» blale auio harta, 
r^'tierlAra, hathroniirtt HTluFei. rrtlnJeb bedk, 
idlnor*. than ilel! era: hj Pna nirthmL No 
l■■|ll1Js| at exiirelroier^ KqUlrad. Simple plan 
of inanufarturlnr at 1iinri« Biarli ynu In life 
money -hiait In R huij.-jnesi . Oulfll furniBhed. 
|iart|eii|an iniJ pTouft, Gun Metal 

I'g.. Vve. n, D eratiir. |1L 

lUO Moner and fnn lalea. Kterr aarner 
i iuy* eohl ini Hall for hia auio. Toy charsa 
Jt.rin; loabe (l.il, Teti nrderi 4]il|y :a(y. 
Write for riurtiruiani toil free imipli'. Amrr~ 
Iran Mnnustratii CrKupmiy, Drpt, 10, Eaai 
Orange. N J 

AGENT^^-OpEiurturvlly Ip muhe mepej; 
book cnnlelninR ST Buccesafu] hiuttneii Plan*; 
home nr u'lHre; tend fur ffire intfodm^lory 
hftflkli’t. Elite Cc,. 21 1 Grand Bt.. Ne« 
Turk, 

ntOFlTAIF-LE nimie buBlnei*. LeRtlD 
mat a. Xu canvaEsInR. Maywood PubHahera. 
P-fl33 Broulway. Xew Ti-r'lr. 

HR Independent. Own vdut buBlncfi; n- 
prrlrnce tinnCeTBSury, Belling fill dmi bm'D 
ili'otal deHih. |.'ti9 arrldcnt: 123 Dirk weekly 

li4-'nCjlD — iKl.mt yrnfly. Otlie: ■iqnUplB fiFO- 

porUimBte. Ouarantfs'd steady renewal In^ 
I'l^me. ls!^P,<Nin ■irpuaiteii iriBurkricr driiart- 
ment, I'nIrerBBi Pulli’y, THE^,! 1j;fcDurl 
lildR., Niwurk, N, J. 



POPULAR MECHANICS ADVERTISING SECTION 
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'■now To Kmim n'iifeciti,"'' ■ ippclalljr 
tirrlramni lttnj1{|[:tH IrLil of i:ii<! hiiii-ii 

Jni'Un'iTlTi' itiDihiMisi Jn mildJ to sei'iiio 
KwkI lh^ [hrfiLlupltiff iiKi'nU. It U fu'i.-: 

urllo far Vvut Loijay' I'. tV. JiritMui). 

Jljtr., Advtrl 1 ?Iji4h Populnr Me- 

i'haJltt'H ^ijl-ltoElru!. ^Uu E. OrltJiriil 

fARO: 111. 



HlQH-GRAQE SALESMEN WANTED 



JUI} MoiH'j- cii-tiurt u n Ity : i'«:|-niiniPEiL, Fl- 

rRTjf-n^'C urLrUrii'a.’^U'jr f'ay nTL-kly. Yruf 
'niUO'-l I'lxUltd. oofiloiii,' inirk. 

FuFI or itiifL tlno. ['nHlnlleJ tiL'rd. I'oiie- 
Duini rtrPr |tmiiTn“i. ipcjh^ 

jZlI, iKii' lli'^tET. y. V. , _ _ _ 

.NKtV^ ^i'iiiiLlJuitiiil Zi^iT ahii ilki'ii slnrO 
flcHtf-rii. Xu fniiUittiKiKi, EMju»lvo Itn'ilury 
iliilrJliutar?. ; iiUa l^iu iElm'1 ipiniiiiii^r unrl- 
Uok-, fi|J-tjini‘ :fL‘ltDr:J- Acbihirr icrrl- 

.plarr jir Miiirlt! 

]iPH fiiHirlf^l ln w. r^ l. l.iH ilit. > ro. 

SA],bJ:^ lu'KLiiiiHTi-dioi d. IJ- L\un-PJ;ilc wIiIl 
[ hurr KtlHfr. I itr.. |npllikli 'Ji)i', (nL $1_ 
,1iii1 i tx', IJVI l'tiJEj.< U'l[hhlji. 

j'.iS : A4HLi4liktil wjtM k'ar.tjcr-3, 

flElliiU <l;i[lan«. ca 3idhi:lli' lcir.il 1 1 u no.-i e. 
WrJIp tToliiTii, N. 'HHnJ J't,. MUi' iiukeii'. 

_ 

ilAi-if'J JliiJ munvy striLib', IlljiH jji-rntL' 
raierallE, >l!LiPiiro;Lla» poHt'<. JLiLhiaiuri:' 

-olid. AilvL'rl l-iJrit: on 
Frri' rjutitt. ^Iroof MFk. I'd. 4 !tUL 
Jui' kw o. N t, rhlt'Jitci. 

rrijif^sl ermr.Linl tirlticliip' 
tliaiisjim], T(llh frep rut atT^kB. ^^'nrUi fT 4ij. 
NuttMii4i like It! t'oiiiitilTiHloii llttHTL-- 

tncT U nniin'Cii ry, rinriL'Plicj fn'-ii. 

rnllfiL tnuraAi.l'ai EbO. 1 PrBI'Uori), €JjL- 

ri)£^___ 

M.t?; — IlflTHlIn' fPRuIjir ElfiFP Toiilp. I'lnrc 
tiiii loriD IJ y jJil'frMFfil Hr'-km niMHittT furJ 

□jiIhc. ypft- ll■l|l^r3^ rk‘iil--il |;i1jIl'I> m-, .Xj 

□thrr fait affHrr.i, IDO^^'r |in>nt. Sty Euvcsk 
ri|Lni|ilc‘4 rre<r. tVorltl'j I’rDLliiLtF Cu.^ 

iJiki. Sprrtl'i' !■, ihi|. 

Wr^NTt!]): [.'uuiit.y smleniiian irllh I'nr. lo 

(IrliliikAtriilp Biiil hi'i-.k'B r>ipr hiritr DI 1 L 1 ] niuii- 
ufacEurirr. Flr-.l -rlus jub. t’ J' r ■ t'i'tiT 

I CL, HidAfon. ly. 

iPOy'T ilci ■ Jdli tumld-r >?(«ir Jimr mui 
Ihl9LiiP«; an aur capItAL INo liuMl lEnir'^:; iia 
A'ouT 4>kn IfOcl.iLri'ik 

to ^'.OiiO innual aiikn voat 
cftiT jojir. lui'Mly -dLof-k-i ■rniilimn'nt im 

iTt'iEJt. Clicr -00 luMiLB lOTCiFaLltpa. SiHlImi 

UlLLi M'k'FA jcr.r . WiindlrifuL oti|iu.rlii-^ 
nil}' lu imn )»]<:!■ hhuI. 

Ou-lnp-.* linrkiMl In wiirlkl obje InftU-tr}'. 
lA'iLie ILiwlfliii, DcplL. lI'E-ITSk I'Vii'jicirl, 
UtlHuk. 

I! in MtiJiay In tire iiBlrti-c.A. b‘^L'11 ln*n.‘ 
aoiu tlfp pitf'h Eo iPTvIc-o ElDlkuns. };arii|ii'-. 
c!r. 'fliiirr-f.prltP piilrSirj li'i.iUiiP 

niLlBA. Il7nl svrchLv f'lr ja]L^L|l 1 ^n ar iIE^trLh^ 
II tars. 1‘ratei-tpc| terrIt'H'y. Wfltp- Eronuiiir 

iLuliljfr Ta, T.iZ\ I tufkha nk H u rtLm,_mLln. 

IS’EVV Iti'niliili]o jdurn'1'p Injiinl;: .-rl I hImt- 
ri IT clrnLnnjblrHl£'Ll, II 1 1 : nrcilil nporallnK cr 
di'tllnii nutrljfhi. iT^ufTter Co., UU Ter- 
nilirnr.. Mtnrtnu wtU. M Inn.^ 

Into whcilriiie iMiainrits o kiioul inrtut- 
rneni. Call on tEori'i olLh IpiKiri'at ILnt epIF- 
hPlILnE raOnttir iliiipLayit .A^nirln. rnsnr 
hludlfn, lianJkorrliEcfi.. lirruEltlplM, lirii|;;vhuli| 
r^iiiBnt, 70 LilfferpiiE Itwna. L'n Icj ]2'5'5 

pprullt for 3'UU:. ^^I'IiGcIfIICB U MIIPriH Na H'. 

'^Vrlte I«ir raialo? and [>Uni. I'jutiieijii. 
Itrol HC,fl y. Tray. Chtnuio 

KlILL Ni'OlJrlJIt prcifi’M. Mn lypn or m- 
anii'inff!i nri.'i1c.iJb JlBdiiistrin.E' iprijllt. bT^t^Tl^ 
rrir^ iJiirnvB^ jut?. CnninliTT niiinc anri In 
jdl f urL tuun . ilLcup. Aui:iut IterlCBr, JS IIbIb 

Anniut. Ttranklyn. N- Y. 

riKUK Jl Is— S 1.(0 pjiikti J2iJ.ilri. Ilrtn-f- 
srti t :i I J T B!( 4 . full iitT SEiiire ILcud. Hlart min 
1iiij<|ii4'<.ii, Kiinriuijiit jiToFll'i. blvL'ty out' o 
[irn'-OPi'l , liVoinliTful retn'Jit Imijnc--. Il'ich 
El a III [I for foil (Irtivll*. Mitrvplaui 1 tvt nii liit'-^ 
EL1T.V -nUTrr. HprinKlIi-l'l P- Dimli-t, tiMTi 

filflti* Hr.. S pringlic1it ._ MitEifi. _ 

TEX'S V Etti'li. S«i'tarnlj|nil'klii oSn'iii'A' 
bIri; Icllpn, Frps aMnnlng. x\l1na S1 kii 
VV orlu. 7[U I Tljl'toil, r'liktiaii, ^ 

IJTG laklpc Qi-ikrF for npvr fni'i- 

iPt^hi'.lr^ ilrbp n.itrrt' orii iimiuitii lunrlirDuiiii, 
PinilhyLrU nllin]]!l, liurlH'fiir ttadr. i^liLkL‘9 ihl- 
lEi'IOijt rolTrr iinirfcl}', iTan-.iiiiL'iiltv ; lniTr;i.ii% 
loiLriiiooni riTorlEi. fHir hpiuj Ifl.n'i m 

Jtr.'O, Lui-Kie [triillri. \A'rl-tp llur KlfrliL'ii 
l^'riift Cn., TPopt A-IHl, tV r sT Itfri d. tA'I* 

SAl.E^^5lf EXJ SrtI rntniilrtn ItnP Buromrd 
Ictht'l.i, i'alettLlrtrA, i]td<[iio Loakib unil IjusIuc-Ae 
il Mtlani'ty. S|ii'i’lj|| feiiliLri'i. Froo ikol.f. 

II [" rnininlBslan duti.r. Altriulk^ salr.' part- 
follu fr«!b Diiiriil r.lnoal rffsib l>i‘|it. Afi, 

;tL:^ 1 Tam LI ton, CbtlTaito, 



Mt'rl Minimal ODtlpBpL'r L'lranrr. 
olutlannt}- 1 m’«olliicL IfaoLsIitit riloarilni 
ilrmlktT.'rx iJuitirs, utT!i''i"i Im.'i koiftiint |y. 
FlMdlprE colniof mtpnL'y. Dullll fti'E. Krbt'vo 

Ho' H :ii. AkrDcib Oh Lot 

t^CP.A L KTI 1 1 SO Jn lire ui;LLnRi]|iTlii‘rfi. 

Ueil C«ni;l aiittPiiatliM. Ppd™i In Rro 

}'t‘ur^. tJ 1 14 > be UTirliLiry. Ijjw [l•l‘Jl■ii oitejii 

IPLH'kt'lbiJuks. TVj-ilt Ftiril CiKiM't, ■Id I Coiilict 

BulIrlJnR., LL HIrtim. CiPin, 

VCaJE'S liu.'aiiiU' 111 -i iPJonllPiL S^iv Cod- 
^ral, il 4 Ee ?Jid cOitE Ean'^ rrFala Iminmir 
■fJtinuni] fur Bln:filirtf':l rrrant jvsiflin aipry 
l•H^ineafll 1 Ba iiiUhl lui^i' la |krih[iTl tilro:<i'ir 
3 :jilii:.l rliii'E nm] pcnaltioR. Million ‘i u^iTi 
iiiLii.l buy ttiraLn now, ciur men sfllLnn Tt i.a 
;rp iluil}' Our nJUrliJilly a|i|inni'<l. t'anivriSliH' 1 
blljiTEy ta^ llrrurtl, Jill.rAt nlAti Einillt L-itrj' 
j-uk'. Il.tut'aL riitLiiJiL<;.ElDiu nil hunt r jIJIijliIeh^ 
Mi'c ftiroLkhfil. Dk fl«a<i.in cuio'. 

riioico it'fr lint tin Efolni; fa^-t. 1 ■ohniupnrteultli 
Tnlill >1iLni): CuiinuiriA , TiUil iig, [Jt'arPnrn, IJJ 4 L- 

riEHij^ 

S.i|,E^M 1’4S ll'aJil i'lI— To >blL hujij iiima., 
niitcnEi-il, 1 ijiv - nr tr nJ . nunioniiiirtiijii'L' nrH- 
I lir<, J u:,L beJriK iiiatm ti'il Sir I rtbrni'ii a»iiinlu 

Hh*- T iIpoL C ojneuricy, Uarim'. AVli. 

XIA'v rtippi'iiiiti — St-llj pui>- lpu^hii:'<4 rmil 
pTP»ri-’iitnn!kJ monL Four SL^ bdIos cEaJIr ri.iy 
$ 2 MI iVL-rhIy. FiPAL'r cU'urcFl l^tH'lilJ in lliroo 
iiiOEitlb. U'T'Ltr?. !■'. E, AriuaE.roftir, 

I ft- . 

Sl'.WblsT, Mr.Hi jg I IM Pi I iiji ilt'ii I far htMrr.<i, 
jilHJipa. InriiiP^ibl'U?. Illi: imbLnfMa Inrti^aaa 
or iiiimo}' Ihu'Ie. ‘Qold ntlnc Fur 3 Jitc:iiirci. 
llotlU JSt Lip u laid] E. tll!3 !^I«i4:|:|.an. E.'KU 

rajto. 

Ilh.vXlJ Xdv iirak-Liair dral, Gtplni' ElTi! 
ev brrr — Eiltf iibotU'i — >wJfl falsi— ru.<1: rr- 
iin4i. Su rest rji 1 kuiii AII ikaEm buy, 

Af I ! liiTJt H.ai.t-P'i-.o't'nn.l. CItIi'Hko. 

SaLKS.MJ'^S— i(rlt t'ol tori 101 ) SAJilEruji. 

Ilpu^ ramiiil'-iinii. Siij'tr* Si'?ip'icii, E.Hlll’rJ ‘3 

STirtTIflil. t'DIrS-UiP. ._ 

STICK -UN AA'IncliSiW hIhij IrEH^m. 
nroELE. Firfl BUmiilCi'- AIdIdIIIe C0i.h 'Ib'tH-jV 

S, Ctark, nhlpjB)!, 

SELL KLorBS or hoiii-PA — .■b'lhKarti sdsarinpn‘ 
BTi, EEiu IIjihtBrii, raiKnr Itlaikij, JLiptrin, 
Lfp^atli ciimi I'lmirLoff loEnUvr. inth-titlio tuEo'. 
jaaEi^h, hnmlltatrliilrfE, nijlLrlilibr r|dl.tij<, fIiov 
tartin cimnjr UlhriF. ArEraiThi' ilhuliiv-. 
CBtaloR rrrr. Supfriia Ca., 3 -303. BiKl- 

raorPH^Mil. 

ST.^HIT a Loilnf'iit of }tMjr mvn: Hitoiuf 

a EuliEnrlptlini riTiri,-'riptipl|tir For "VriiiitJar 
Mrfhaiilna. " Sn raultiPl r^ouLrod. tHllirtal 
rorinolEltlrinn, \fOill|ily lioiioi. Write far J|«- 
lalll. V. n, Ans'CrrjmP. ClrrolaUon !?ililRk- 
jiar, E](pi.i EaxE Dnlorlu SUi'i'l, Ituunl Lll.tj, 
ChlruRt]. 



HELP WANTED 



iiEAr .1 Joii£ □[pm— Auto niPriiBntt*ii| noid. 
4 Hhit(ini. Earn J!ln.i1&-T.7-'.H0 ’Prn'KIy. S 
uofli'i' ttaluLm? riuiillNot you. TVrtlc fnr liiR 
ni'itNrcijntl.v honlc an-l ■ii^'laL Imr luJMoii 
Oaiv 3lfc-Socenv St-hooli. F>rr>L. lU-A-ll, 
I'lr ^ rlaiidL l l htn. nr Clly, Mo. 

I", ELI I'rofllE do Ilf 1 riofn-TiLlifl — Urinri'n- 
Irutnl tJihlrE lilcickrE, Hrani. rL-nioird it a Ike 
U k^ inidplrl ltBllrr4 rtirotiLT Ihan IhiUlit 
lili'nt'h. Free Bunipir iiravai noetl r^ory 
liDnu', rPHtamantb rtr. Sr It nKri'^'t ac ttimiiK^ 
>1orPi. Mliitand Cliruili.it CiNiitian}'. DiTit. 

tt-LM, _b\li."t]rk I 'tiL'iL^fn, 

MAltlUFi/ 4Mnn hlIIIl Bparr (LOii- Eg ili!i- 

IrlliOlB fryp BJUiPplil^ Plprfri''. flBLCirlpc:^ fnud 
FiroilLirEB n.ni] liiaki Cn^ieoirn^. MUat iLi'-inla 
at Ira^iL tiro haura tidily nnil lie EatlEtTnE 
h'Lllp u|i ro t;l tn iin hour. FtmiiaronL Ulslri 

1 1 rpl . 1^1 -IE. L ync-h.liijrg. 'Va- 

IdOCAL Aei'nlt A'BiitfiL LO upur uml tlrm- 

rinitlia.lB ffCB NuU* 'tO frlrpult. Xo ri|ii(f|VH»JrlK 4 
I'fP In ?l;l In a clay OLiay. EStHTlcntT lippnef-- 
r^dury. A''ii]ijc]I|'Id [lomanEl rating ennlniornl . 
arluicl saoitileii free. I'rnfros-t TBlktlui?, 
Iipht. fbH T>ijo*ip, ni|fa>ta. 

StAS WonCril^Olil rstntplI.ihvH] pnaauTjir- 
iLiri'i- IV lit hnanrt ronpon^llilr men with nno' 
pin I? litin k pLipranU'Til fraHl nriiiluH'b f'lrui 
Bild hnUdFrlLabl nn'r s^bfrEPH. Vpty EkmaiLilt 
ocH-h,. I'lKVPilii-ni nmiiuttnitliji' fur living: 

and riiro onnu'y fa Maio dne^i'' wecTc,^ I'oya 
liptlrr Ihnn mmL ori'Unal InriF, {) W, .Idd'k 
NDld S'ti'i*, II. -M. Ander-om Jitno In oue virolt, 
Xu- *IjH'Ij fu-dbiniii oc TityorTsv, ETtruTlciiru hit 
inTrtwnU'y. tt'rUfl tOdlay For Xo-Iriventiuunt 
offkT. ^frCiaiihun & l.'ojinmny, Rcmiu iklllT, 

IVInn r tit- M I toy 

FI A IIS (Julrk ra^Fi rul-tne muElirmiiiM I 1 I 
r^Elnii'. vIumI, i|IE.lt». IiVp Ijtty fTO|u. HuBViin- 
Irral loain loll FidrtilElinL. Lanv. ihlorlrcii 
niptliurL Itmik freer rnltei.l. ^islft-E F.ln- 

niln .Air . rkk nETO 

ItfCp Mnoey triivv|n;i hiuiFirrhuiH. Cckar. 
Idle p■l■r^'^- ^^^||l||| |f.( flit hid hedL We buy. 

Fr^e Itook. 'MiJEtiruom GnnuTH. Ctl- L-fO. N- 
L'lBtk, ClilP3e:D< 



I>ISTRlTiI."T'01i^i “ Supply reiolutlonory 
rOTLi rooiedy lo iCoroid. Sciv aal.4!:i ntan Tt>' 
bulEs In hi III lull I k^ iiF (irikrB. pruFlLL 

WrLlo fuT eXrliulve Franrkli^B, UoMalilc Spe^^ 

rjaAy 1 'u n.. lI ulT ato, S. Y, 

l.'ASlI I 'a Id Itir iiuUi'l'CiTe^^ lilioet». See 
SlfU'lalr lUMiliiy .Id'^orl tiiNin-iit iin H,1 

.iCitxAl’."- .Moii’u rorci iinn tatEoui reioofcr 
ul|l liiiltLl you a ECrndt rmaut lm:ilhi'!:)t+ Srni| 
tuildiy tor iHjcUfi-iUi? irlit] uoiin. Tttf Maai 
fOunHtny, idt S<'jpJv llld||r, IEiw|h--.|»t. S. V. 



EDUCATIONAL AND INSTHUCTlDN 



DI-jCltMR A BurreBjfuJ InveBrIrdluir. Ex^ 
iN'tlt'liae uimen!.vc>ory. IVurk oE liuiut' or inn- 
■el. ■'VrlEp UnJaf fnr Tm* pulj] jrallim anil 
purlieu I ar^ SuCIpihiI SjuLi'ijIh ILIHdj' EIli:- 

trlf nu UiJIng, ( Uniilu L, Xobr 4 

FtXlrRtt JTUlL liii^tnirtor, Tiuhne'-. Sii; 
Itolir.r* (i. -OilElLi fl; Eu otiOblrrl 1410 
,\. 1 i|iTlrBh SfifidUk, Wi'vt loilfll Be , 

_^Xen‘ Viirk,_ _ ^ 

LR 4 \I 1 S NelV irai'kH IjI ynur tpare llunr 
Tti^tr I mp 14110114 oil I'Urner*. aLr I’andltloiibi'^ 
iicnEHna. ITerkJtiuT Jii^lLlutr, Is III liio^iJ- 

way. X g pv Y durk. 

LKtUX Fi:d nmL rorrv'Lt ELi^urlne. Xm 
rimllHkiJ>, E'reilL'rtrk A 4 Sciillh. ^ILu Smiilley 

E‘'ijurL rbli-jiRO. 

MKX-Wijjm;u, ]S-.4tF, Stiirl f Ml "i 10 JlT-'i 
niuntti, Ur K. jtin t'rmiH'nl JuIph. Sti'july work. 
EspiTieud'a UUnrcfaniirv'. Mapy n-JntiT cjiun- 
InulLptii Experttid. IJttoiifji.' hop. I'nmniiiiii 
eilanJ.Han iJUllIrli-rif, LhL |io?illonj B'Ol Tull 
panEi’ulim Frfe. U'jfliE lol^.r yuro. Ftaiikllj) 
n>tUiiEf| Itri U. AfZt, H.a‘lu'nH? f. S, T, 
tt'ANTl'jU — XadiLB I'-of inen lO'-iji liiic iiid'irHjr 
cpvemiuwjl jijlvu, flTJiil-$2 103 fear. iVillo 
fnr Free i|plft|E.i of Ini^lriirtlonji, !^lddeD) In* 

,ft1l1o,lr. M ItPn iPEiPvrr, Ciilo. 

A.MlEI’J'Utl 'Sl l>JBLYiuri)ifi'[l E Li!} pcr'aPi' 
utliy an.d>>l« iliart |i?3p ypu. l^oitpoLil 
rrnEri. ^ PiTkOtiolily Jlallnit ilureiiu. lluiJxun. 

,NfO' IVirk. 

TIJC Plot IluJtdiT— Knille<l pdjun'c of 

till ill. TfUCr l4ili;]-piitJiiiuil Ai'errcy, F'i, CMk- 

r I nn at i 

RKCULT Sfr^ke. VjiIiiuIjIp infortnaEJon 
frre. Inlri nuElonal Stri J i-t ^^ri'ii Ict- liNttIUEe. 
FAT-a:.. IlgJiokfn. X. .1. 

XR^V M-YlTei'i naiMi'Ll- tt'i' (rrilpp 3 iju to 
wrlin frii- Edi-ivapujim, ntnffa^lnai. CJoud wril- 
rr^H ivp]E piihl aru| Itb drniaPilL So exprrL- 
iTip-n iin'T'carfr Wrlli- loilijr, X^llonal Prrsi, 

iStJo ii i IJYrrly. I 401 -tneclf p. Ch I I r 

ISJ-rr I'. S. j<u4+:rnriirfLE ;uFk— ^tart tlk'- 
I -I iiiunEk. AEl'^-^rnl^r 11 . ere Ut'-lpfl. Are 
you EliRllnle for BhEllplIlty texl 1 fri'l gitr 
frrr itciriiE lonna Lre - -(intl nuL No iiJpIlRaLlpip 
ivliatfviT- InHtrui'ilun lEurfoti, 101, j^EL LouU, 
MliiiiourL 

LtlAhX tThEra^imly, I'ouipific ren|rd.e lif 
rorrMiHindencc- Evans FiJOl lEitt., iloiiltutu- 
I'l.ii'r Ala. 

lED.MK Stuily vuui.-t'A [l'ihIIclr )n iJrtCTfet!: 
Aril am] jrlbPeeB. phLIonPiihr. eiLiin)l|iin, lair, 
Ji'llofs, tlimtoiiy, iiiyrliLdiity. vjii; Kirer I oB , 
rliemlHty, huidtifyi and raiDinnee. AEarvy 
olber*. JI'-Klnlpy-Huuneirlt University. Clsl- 
ragg . _ 

flL'T Inlo dvlnflditl. A If triniiport iilloLr 
(U't UD lu (TbOnQ pnr yeaf: rnerlmnlr*, I3..I0II. 
Lrarn al CEili KtivernoK'nt aiipnofd Pd i>inp|, 
tVrite Fur ratnplrtf iFiforiualliiit. Stnfr BkO. 
Lliwoln Fly Ins Si'lnn.st, SOU'i r^lrrmfl. llulld* 
jng. Llnooln, Sflir, 

JIT'lClIMF A liJKl^i'Bpe arrhllert. Kgiy la 
learn tpj in all. '^Vaciili'rfuJ ii|p|portiiril[f fur 
money - in R k I n II. EEirn ivtLlk yiHi tiiBrrv. VV'iIeq 
fnr free opportitrilty Ijpnklfl utuE dii.alN. 
r^Mserlfift SihauL BCirp FJ>,tuuuEti 

llldtt., IJrl '}EOln.fi.. Iruf pi 

r, ,«5r rtOTEEXMENT romiunl. JliOfl* 
1E19IID iiiij UP a yeti. l..i*T oiir nnrrt rranovT 
RpLernpoerit ciaiiMruTP riFppBfj: 3aU Nir a iw 
■ IMnn In Dio nlliray mall Herrlm. fural rir- 
rlef. poll Etili'o. riiRtnnrfi and utFiei- braitidiei. 
WYit'e triEtay for fioa Ippphlet. I>e|it. k. Pat- 
Urinn Sfhnnii Elorhejter, N, Y. 



PHFNTING, WULTICRAPH INO. 
MIMEODRAPHING AND LAOELt 



lono FSTFIxfll‘SS fl*J. Lftt^rtiCRiIi 
Afr^xll, Ipusinabi ranlv. ’k2.0~ Sul lufurllrin 
(tPBrniilPfd, Wiaii 1 1 1 r1 n1 . VVo<idpi1ii>J'k- Va. 

(fl^ii ES'VKTniprRS, SL.DV-IOiiM, 

lil. .ilp|nLtt Prp^s. OKriMigp. Kang. ^ 

mini rARUS *nn. ^IIA t,HleriKad-<, ret' 

vriopfl*, IpniheaJa. nTBdRhiir, 

lluhin. rhlejirfi ^ 

irjIlO nrSIXFSS r.VRrS, card ta!!C4 
.M ll|i-r, l^rlnlpr, .ViulddT. I ' a. 

tpiiOO EL?;OAXT Colared eiilelupe .ilEpa, 
$2,00 prfuAli!|. .til prIiilLns' Irov prleej, Sam- 
pii'R. C.:oojj|prtnL irarrUimipiirf, Vi. 
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NKOrniN'T Pr«'Mi rfproiluw* anrlhlnn 
h'l'ltCiin. (Jfjwij Dr iirlrUril; wltlmut tyiK: ur 
tnnrnvLapfit. ]H^i.L iNrtiiiltniT l^liT J^- 

]ujtt rated rataluc lir(re H-d, ciitJia. AuJJUist 
Jiwhfr. 'IS } { hIo AvftiUt. Unwiklyn, N. V. 

No Ciiti nae-.kil. T'lnHn-itft'Het prlnllni; 
rt'i'lrtMlUfei! UtiJBt rated U'llftt, clrrularar eli^ 
r^i'nd Tic iilaid|N nr buRlnrea klLriiivint in- 
fannaliun ami prii'Ca — cir aubniH Joti fur (Hld- 
latiflu- JTa.V‘0. 2^0 West ^^Hh Hlrfft, New 

Yori j:. 

3 'IUNT|N({, MliJteDjrraphlniT, Ju^v 
Free rfilimnlea, Ktint Cu-. Hoi 2u2^ Trrti- 

t un, >', iT, _ 

iOOlf ISI.'SIN'KBH l’’:irLls neatly prlntrd 
AEtas PlRfribiilliP^r Cu. , Itohm* »t., 

JMIt^tvurgh- Pa. 

STATlONEHr, CtWUlur*. t-herHi. looiB- 
leaf, ruLLnsr, bindLnr. C^iniDeri^lul I'teij, 

Itataeln, Eihlrv. 

BETl'Etl Grade printinif. rL'atpppriiibIr 
Free laiLiplea. I'leDnoiuk Pre-ae, Lruniil. N, J, 



PRINTlt^e OUTFITS AND SUPPLIES 



Make Cuta--Siraple. clieap [irwOfiP — 
Tlalflofit?. Iti)£ eiLtii. t 3 '[k: matter. AnciLTRon 
it Son. Ukeeihwcwl Ave-r Hlue laLand, 

Illlnuia. 

][A>'l> PTf$a. iJ'fie 4114 ] ruitinlt^te prlmlrr;' 
fututllee. Adrian i Uii neo'l and wo 

jj-jole prlccil fir rent *tminU for rafaloB. 
P, Pei Her. 30 -A; 0 Calninijiu fit.. Nevi'arii^ 
N^n- Jersey. 

HAAGAIXS, Pro^Hoa. typo. 1 jE«L ^k. KX' 
rhonae Pll S2 Ori en t, _A I er id e n. L 'unn. 

NEW jl! Pina ieatt eoUprt U.m farh, 
Frervtlilnf in pr Infers' EuppIleB, If IV 
St, l.onij Ave. , ritteapo. 

PRINT Totir <nvn I'ards, efatloneTy, rir- 
rularR, advert I Rlnir, (iic, Sare rnaiiey. Hasi^ 
rules furniKhod, i'rlnt for ufheTTt, biij prof- 
lt;t. Juntcr pren tri.OU; iolk preRseg, Jit: 
povier. ShV. Wrilf for fr« odtaiop and full 
JnToriuillon. lit-lsey C*., V-ll. Sierldep, 
ronnoeUmf. 

MI5IKCXJ11APIIING Jnli, *1.3' Hj- : flen^ 
I'llH. dii^. irpiticndiljurially ^tiarantoedr 

Matlnfurfit. P-3, l.'lnflPriKll. 

HKADtlUARTETca M(i1l order urtislltvff 
^•iulniu^*nt. Mtifl :<e. T.arnllri. litfh1nn iT. J/jt. 

PHI N’T Tour offn rlrmliin!. ePTelnpef. 
vrltP home luiLte prenai cvRtEne lesii Uiila |].rn, 
lUu^lriEecl IpKirucliotis iaor Carl Kdipitit, 
fldeaaB, Minn. 

PftTNTlNO Frtaaes. type, aunpliei. Law^- 
re nee. IjltB Fonth St. WIrhitii, Kana. 

PRINTING OilttMe — PreaEre. type auppifea, 
typu niwettfoK. Kctid Btemp for eafalo;;, 
3tI(Kle] PrcaOn Vark^ Penna. 

n.Vlrtn.VINa I-aed ni-esneE, type. Send 
jitaiup. lipi 13„ C'frtntirhl ise, 



TYPEWRITERS AND SUPPLfES 



TYPEWRITERS J3.fl!3-ii:.nV. RfldmnR. 
^JiiJieoRraphinir, lOftl). ILD9I, KnlighL^. llilT 
Ullve. St. Louli, Mo. 

Nt;w Bootrlef— '"The Trltjc or Toueb-Type- 
HrltltrjEn" Kk. lalmd Frrua, 323H Camell 
Ave., Chiragu. 

NEW’ Pariah] e and rebut It ^itanHiard i.]74 
lypewrltm nf eut prleea. Typewriter Ei- 
ehani^e, Sjk CllJ', Iowa. 



AODthfi MACHINES 



NEW (1.7!;^ Aulmmitle *i.ld|tjiir inarliine. 
FiUtr fi-uiranteei], RiirtHoU. n.:.SJ Ilalljirood 
Avenue. f^bloairOT 



GUMHEp LABELS 



IhO^H) PRINTED: Napoc, huilnefS, address 
'Hlf. ,TRP Contpany. Hnk 03. linljok?, >[agj. 

Gt'MMKIf f.H,hrln — ’Tour ropy pirlntej. flial 
RullsIlfiS. P'^YetteU Valhalla. N. T, 



RUBBER STAMPS 



2 LfNEH 2:^r. 2 lines nje. Cipsliltm mpuanl- 
eil. Staippp W'^irks, ftl 4 Rrariley. Pf^Kria. III. 

NA31E. Admire ■£ lines 2'e: 3 11 ne* 
3.’k. Slainp Worki, Anhurn.. Nebr. 



t^UPLtCATDRS AND DCVlCES 



IN’CIIKASB Utiiilnejtl, ■" Kirr ellnpra nil ' ' 

rotary Nlcndi.. elay Jind flfm pluplii-oiorj 
lo I3r.'0. Prlnt.^ atiittiSna. TvnenTlcren, 
pcPFtfi'], itrairn. [rsi'fd. ro-lnr^r Folder frre. 
Pillshnritii Ti'prrtrlter Simply. Suite 51 j 
r]iEshnr£h. Fa. 



TURACCO 



St 'll All — Tlie WMnler suiokiiift tiilpHfi:'Ur 

lilehdlnil Vlrjtliiia KT^ivrn Gold Leaf, Hurley 
and TurkisMi tohinTOS. :1 Hu. H- |U iioJUpaSil 
Itelinnnt Farina. Bov i4. rhatliain. Vi.__ 
Ifli.lLlTY Le.af toharro. Try our mn'kake 
eonl aJnini; d iimiKepI klmH. FI, 00 prstuiid. 
Prieo list on rodiietl, KiUTtier* Eictianse, 
litlsi'rron, wige. 



FGA HOME craftsmen 



P.\NTtK>R,tl'tlS. I'rcrl^B entarsinR In- 
strument 6. si.-'va pteibaii.J. Jtetaili fnr 
st^inp. Pantnuraph C^^topany, Estanilia. 

Vip'bigiirv. 

Jtf.VlvE it for riroltl. ramplete Instrue" 
tioMj, i.lrawiin{!i, fur uier hundred useful anl- 
etos. 30f. MakkraM, LaWreiu'c. Kitns. 



FDR THE HOME 



ELECT If IF Li slit from Maytag: vradiing 
tiiEder, ostnF T>arli;e ceneiaUir amt farm ILfht 
or auto halier lei. Post under $5U.UQ. iiuar- 
■gpErfiJn Otie-rillnjr reut FLuO nionttilv. Send 
3.~i[: for InElruotloils and catAlOj. Hwpe Oc- 
eupaflans. St. Paul. >[inn. 



RAZORS AND BLADES 



RAZOR IRmles fliitrienrcl eitra ttreo. Ic 
tarh. I*etler tVellenguini^ Hoekfard, III. 



AU&TRALUN AND KtEXlGAN OPALS 



VAST Foil eel Ion upuls, cut. rDUK:]i. Good 
assorlnient Ll.^Ia free. NoriEian 

Seward. MeltHiurne, Auatratla, 

Gi:Nt'lNL' ^fr'XEr'an UPaJit. I'erfer-tly cut. 
Ecloiiiao, Armrlndn ’►iS, Meileo t-lty. 



LEATHER 



Lf'LVTRl'llU’ RAFTSMEN— Write fnr froo 
instruelEofiH &Ptl prieu IIfI tff Leather. tueJs 
ennl tieslnnrrn' kits. Senr] Rp for sainple- 
rardfl. .\dilrcFa tVildrr ft Coumany. 

M. 1033 Creaby El.. ClikseD. 111. 



OIAHONDS. WATCHES AND JEWELRY 



LEARN Watch inahlnr freo. Kxtherlmeirlal 
movement Tifle. flntalof 5c. f^teiKarfa. Hiilh,- 
DJir«. 'St. Louif . lilo. 



FIELD GLASSES. TELESCOPES 
AND MICROSCOPES 



spisci.Uj T'oiverfut leitietme. noe. imst- 

pald. ’NfarE.^jyn E. fCrnH<3wwr. Nnv Vark. 

t'SED "a ali^oi n leal lei esroprs . miero- 

seopes. Nfff irieroscepe slldei. RaBrnuisen. 

3dfi Guy Park AvC.. .^m-BtcrdiLin. N. Y. 

MlClfOSCOPEr!. TeleseaTies. hinijciJJarK. 
Amerlea'a lawcBt prlrea. Ontteal ralaloK rvre. 
Rrownaeope Company. 234 FlGh A'^eflUO, 
New York. 



QUNS. FiSHINC TACKLE AND 
SPdhTinO GaoDS 



GTTNS^^IT1TS" Serr^U^ Rliilnji. rhf^ker- 
Inf, enaravtnir, ete,. !i.1e. Intcrnallanit 
Affgney, P-2. C|Jirln n« t1, 

Make Sljikeri fflr mko vr pTwflL Eflny. 
FPlder free. HrSttSna loitrupucnl I’n.. Itnv 
7S. I[e(nl|nj£, Fa. 



ANTIRUES. WAR RELICS AND 
INDIAN GOODS 



J1V.\H[> Slinmkfn heid (7^.00—30'* Mrlnc 
Erave bfonk *1,1)0, Reniard, P. 0. Rni ]0d> 
naklamf. rjilir. 

INDIAN Hello j. lteail'*erl;. roini. Curioa, 
rataloFue and arrow, lie. Vernon LenUey. 
NorLhliranrh. Kaiih. 



MUSIC AND MUSICAL INSTRUMENTS 



UFlIfttT.T llnnd Jind orrheBtra Inatriirficnl!. 
Hone:4l]y relHi)tl"f«E]y Eifarunteed. flBisIcijr 
nf new tn^lTUilIcntB ur miuest. Weynjuim 
Crtmuany. Deid. iD2. 13lh snd An-li BIs.j 
l'M|jifle l[i. hia. 

MI'HlC ConmujJTHi (o- wcirdi. tVimdcrlul 
jirnpflarifnp, R aij_e^_ Rr na.. Qjihknitli. Wjg. 

"SONGWRITFIIS Prfvfeailflnal Plan." 
Krlwurd ^faddeb, 1017 Oanforlh Sl., Syrieuse, 
New V nrk, 

SUNGS Fur imvvlei lleeL^^^3. Hollyiirorniil 
t'giinriBers, Ret 337 . f lolly wooil. Cat | 

N'KW Ornl. Wrtie S^Mjuutfl iSnii cri te |-h 
S i'r'Jee, Sherman Hrflilrh, Los Anfctes, (.'aUf. 



SONG W'rllefi. Start yaur wnff on Hie 
roail lu jiupulnrlly. tVrlLu Al. MpijuLm. 22-ifS 

n:th St .. AElorie, N. Y. 

W.IiNTED: Grlirinal iioetui., nopfis. Jt u'|]] 
pay you lo pet our |mniOsitien Nnit. SIMM 
inibllHliera, Studio Rldur.^ E>tl]smJ. lire. 

£*St}.MTWl|l'J'INCi}£. liouiJ money betnr 
imifk ffuin ton^i Ihreuph talking plctum, 
r:ul)n. t^honogranli, music publisheri. "Hit" 
ivrHeri relive. nfrraiiKe. cuinijufe musk to 
ymir lyrlci, lyrici to y«ur muilc. U'e sdhmit 
lu Bludjoi ond Other imirketE. Free leadlnE. 
Seinj fur hooktet. . L’niiersel Santf SerrJee. 

li'L Meyer R]i.ifc ,. J luLly’iT aoJ. Calif. 

WllH'KIiSi J’Mihe, inu*k. Amazini; of- 
fer. llJiihcler Di. il.^i North Averv. Chi- 

i'aSOi. 

UCO-FPjEX Resda for elartneLS. and aai^ 
OflluhCs eliminate your reed irpnhlea. Write 
fer circular, I>lii>-FJl:i Reedl. l^iH l^t ATG-. 

Eva njv I He. fml. 

SONG Foemf) won ted. free eviim Inat Ion. 

plan. SouE llure;iu, Siilmsi. Iiid. 
rOEMs; Svl in muBle. IbihiTahcd. McNeil. 
Raehdur af MueIc, 15S2 West 3Tth St., Loif 
Ahki^ler. Calif. 



PATENT ATTORNEYS 



tNVl'lNTmtS: Bend iimurdinlely for yuur 
Oh'y ur Wir lals, new free book. "Paletit 
PrHJteetidb,'' Fori.i'-tdklil pattes af Interest- 
inn faCtE. Tells liuvv patent lawa protset you; 
kind of fhclch or nindcL needed; ilmplc stem 
tu toko without cast; hnw Rucrei>f|il iTiven^ 
[DT3 have Eceured ILnanclat as^tgtaru'e : siimri 
intercEtlns Inventinn^; IJluslrates ltu|jort;LtLt 
■iiechsnic'til muremenis. Other men tniie reatl 
and prolitrLl by thia book. tVLih liunk wo 
alBO FmiJ free EviLtoive of form, 

that you tan t* oitntdi'b date of dli- 
closure, I'niiilpl service, icawnalile fecR, 
sparlsl deferryd |ifijriUL'iit pi art. BtiEtlcst so- 
t'fflfy. TbirivilJt i-ciiii' oi perl price. Itlsrhr-st 
references. Write us today. The fiiH'tjh in 
uuf hook are wuith money tn tho man with a 
Kood itii'enllcn. Address t Virtor J. Evane jL 
Co., Rcj;iB[crcd Patent Atltirncys. 4U(i-lt V|c- 
(or RutidlrtE, M’asirinfton, D. C. 

■■| VVKNTOR'B (iutde," valuable Itifijr- 
biBlJon free. T'Tank LodeTmanii, Reiriiiteroil 
.\tlurlEcy' Engineer, 154 Nasaap Street, Ncw 

York . _ 

INVI'INTTONB Mov now he aafflv niiir- 
keled hefnro patcntlnE, For liibirtriariun 
wrllfi Chart erf if InstltUtO, 034 A Uarrbler 

Hu ll d E ng. l^'eshlnEtoii. 1). r , 

Tixjpj Counts In apply Inj;; fcir pitiuiiiii. 
Hon't risk delay lu jiroteellnU your Ideal. 
Write for new free hoolt "FiileHil Guide fnr 
tlie Inventor'' and "lUjPornl of 1 n. rent Ion ' ' 
form. Na fhar«e far inrorrpatiisn on how Iq 
l»roeoed. ■CrmuiiMnh'atlHynB slviytJy coniiden- 
llaL. Prompt, parsfut, cfTIfLeiit service. Mj 
BucreaiB Inti It ppnn iCren»Ch of satlsraeluiy 
service to jrnentnn 1-uratcd in every state Ih. 
the Cn-lon riarence A. U'Hrfen, Registered 
Patent .yiomoy, 59 -(i Actimj Eultdtng, 

WiishloBton . It. C. 

*4a.LHI— j'NVKNtiUNB Patented. Btmiuci 
GahHtt'in. Ea.iL Gunhli] Road. Now 

^'iirk n tv. 

I'lCONTtil^ For luvenlaia. Wrllc for huok- 
kl. Thos. II. -lolmston. CbS If Bt,, N. W.^ 

Wfi sh tn gton I I), iv ^ 

E'ATKNTS — f^rupiT hor*ihe for manufaelur- 
er*_and IndLviviual Insentovs. Estaldlihsd 
IKM. 1 . ItcasojiabJe chlr^^e^, Cunpult Chandtee 
if Chandler. PaicPt ,\ttorneys. ffLi3 F. Ktrcct, 

WashtoBtoiR. I>. Cj 

t.’N 1'AT E.NTJ': U Tiieas con he Hokt. ~ ] tell 
you. how and help you mahe the sale. Freo 
pattleulai-s, MlopyvJphted. } tVfUe W. T. 
Croepe. @il7 liarrlstcr Rnlldlhg. tVatihltic- 
|on. 0. C . 

A NkJW fltal for invcnlura; (.’emhlned pit- 
ent allrintey and (IcvelDinnenL emiiniwr aerv- 
k(i. JS'lniplo ease allcrney'i chal-Rc F’O.Ofl. 
Beurrh Ij.Oil; trade- marks oomplctc Fd5^" 
v(ihyr|i;hls S'l.CO. J. .1. O'llfien, P stent 
Attorney- Engl peer, Rec. IVCS, lfr8 Wcii 
4 2nd St.. New Vtirk City. 

INVl'lNTUIlJ* — Send far free hpuklet "Pat- 
ent -,‘^enfce."' Inrorijjatlon hiitid np 0] veara 
fvperJenoe. T,airey Jt Lacey. Pept. 5.^, ■0135 
F SI.. WiLyhi-ng lun. P. 

KSTARLltklfEir Ifloi. Milo R. i^teTen* 
Company, Free hooklel. Faletila. Trade 
ImirkSn CopjrifhlB. Umces: Mnnadnock 

Rlwt. CiilcagCj; Amrrlcaa Security ISuLdlng. 
Wash liigl lip. J>. C. 

PATENTS. Instruetlons ^'Uow lo Estab- 
lish Yaur Rights" attd farm, "'Erlderca af 
Cuneepr ion "“-sent free! Lanrasier. AUwIne 
& Rommel. Ill Bowen Euildlng. WaitLinu’ 
Inn. It C. ^ 

PATENTS. Rookict free. Highest refer- 
srwes. llfit fcnullB. Promptness assured. 
Walaon E. Coleman, PalenL Lswyer, 734 
Ntnih St.. Wastilngiao. 1). C. 
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PA1*£NTS 2%)cut4<j: Iftdf rD&r]» terli- 
tercd — prcLtiulEifiiy ftirnlalieJ nltlisMt 

«liarfct. BMhltL ind forjft fvr dltrlosinr 
IdcA h:««. [t^lCLii L. yjcCithttn, 7U0A In- 

ttmatlojial lllilj;., WaahinglDH, D. C- 

L. V. iUNI>WLI'lI. jpa-u Vicior Uulld- 
intf, VVaihlnrtDn. D. C. Low Uduk 

■nd infonuarion free. 



INVENtlDNS WANTED 



WA^'TEU — InvctiElDni nf cnerlL Dtrlce 

r&.. tlia N. rhlngo, 

INVENTIONS WanEBil— PuUnled. unt^at- 
enled. If rou haTC in Idea For sale, ivrlLc 
Fitter, ]>-ipr liangor, Maine. 

S.VJALIj Invent I uiLiU^tt. iitianLe? Hull, 

T£ii9 Eui^LlJ AvrcLUe, Clc^^lmd^ OhIU. 



FDII INVENTflHS 



IXVENTINO Now tausht UtPt Hmt. 
Ilotnd £tudlT- Narthampton^ 

f ifV cl anjl_ Ohla, 

oun jj’Iil(lur 4 U'l«rti|:-^'tlenLs now wpnt ItfELpr 
invEntiofiit, ratfiUtd cir unfii KftttHl, ly Qte«l 
preJifFlt Industrial nndltlona. \Vrlt« Ctiar- 
Icred ln^tlOitt}. Barrtaler HulLdinr, 

Waahi njitOtt. It, C,_ 

PATENTS. Low c4sL. S™k''andTnfbrma- 
ftou frae. L. F. Rindalph. 302-C Victor 
Jtitlidtng. WaHhinettm. D, Q, 

INVijNTOlts: w™j Imiiitdiiiielj for vour 
ccjpy nf our fjU, fVcw ftrt 1 jwI£. "T'ati'nt 
Frotfl'ilan/' Forlr-clfhl af llUrreat- 

Ing facts. TelEa how patent laws protect Tuu; 
bind jlcettli or inodcL neaded ; almnl? elcpR 
to tabt wUliOui «tBt; Ilow pureeiiiful torrn- 
tuTH tiaTB ECrured UnanctaL aiitlitatice; iltowa 
interest ins IntenliOnil UJiutrateB Inionrtent 
iJiedian lea t EnavCinenti. Other men hare read 
and proUtctl by Uiia book. With bonk ire 
alsin tend free Erldenre nf Intention form, 
that you e«i uro to establLsh d«t« of 
vltrture. t'lojiiint aerrlee, feet, 

fipccial drlrTrcd payrnonl plan. Etrfolrst eO- 
erecy.^ Thlity-sll yeara' Oxporience. lIlKhest 
refarencos, IVrEte ur today> The fanla In 
pur booh are worth money to the man with a 
Bond Invention. Aildreaii Victor 1. Eva nit & 
Co., n«i! titered Patcnl -Attornev*, Vie- 

Inr t iu l ldln g j ['i? ®tlr_ 1>. 0, 

C0P¥ (if anV^ patHli fcht for SLtHI, 
R. Worrh. B04 F Pt., ^Vaahl tutlim, D. 

INVENTIONS MarkoLod durinc National 
Invenlort Corytrua, April 1-4, Hotel Tvltt, 
Tulaa. Oltlalioiam. Write for driailE . 

CNPATKNTKiJ ■ Inventions ~ watite^l liy 
nearly lOOG huyoTB llBted in InrentorB' Sell- 
ing Guide— -ithO-ti*(fe hook, ti pDalpafd. 
UlrOi irortcLad jneihudt, pFoLectinji onpat- 
ented InrcnlionEj aalrs tipa, Awlndles to 
aroid, otany other Lopka. Free Ikt of need- 
ed Indentions. Full detallt. «i request. Dnnky 
Publishing Co,, AOS’ Fifth Avenue, New 
Tork Cliy. 

DEl^lQNfNQ, I) raw Ip gS, blucprinlB, and 
developniHit of InvcnllonB. flend aketcli for 
eaLlmsto. Engineering Servlee. 1519 Cres- 
rent. Ft. Wajne, Ind- 

PAT1IVT5 — B^fure too hoisy in outlay of 
time or money Is iPAde on ap Invention, a 
search pf the Patent OffiDe rerords Ahould be 
made to determine aa nearly ai r>OSSlh]o 
whether or not the sune Idea has he^n pat- 
ented before. The cost of this search la 
aniall, white the value ol (he facta It unrov- 
eri la pflen OonBlderwhle. pffer Inventors 
and mannfairturera a thorough, pronipt, eon- 
drlentla.1 aearch tervke — pLus eiperlroeed 
opimsel and iSAlatinee In every Phase of Pit- 
enl ievd Tradeniirk praetke. Writr fpr my 
free- book containing valual'le Information, 
relatipg to patent prooedurr. Clarence A. 
O'Rrlen, Rests to red Fslent Attomeyj ES-IL 
.Vdeins B uil d Lug. W gshtneton^ i i. C. 

^fODEL And Insentori eupply citakg Ilk. 
Ifpi va nlno. £i1? No, .Ashland Avc. , rhkigo. 

INVENTORS: I'll help you with your 

patent problema. ConsultatlDn only. Entb, 
19(10, Charles A. ficotf. TT3PJ,I Garjon Aye., 
Rochester, N, Y, 

M.XNUFACniREBS Evoirwhere seek pew 
invention?, to Jmpiave their proditet. I, let of 
naiUed Inventions sent free PP rei]iiest. US? 
OUT legal form for recorHilng proof of inven- 
tion, Write W. T. Utrime, 944 Birrliter 
.Building, Wathlngton, T>. -Q. 

INVENTOR'S Enlveriil EdungtOTI WU- 
talPR 99D mechanical movemohls : oD per- 
petual molloni; Ipsttnetlon an pitktjring and 
aeiling PAlenta end selecting an aLLariley. 
etc, SSuggeat* new ideas. Prtec ?1.99 post- 
paid In L'. S. A. A[rdreii Albert E. Dietrich, 
j02B Ouray R]dg,. Washington. P. C, 

IN-VENTORS: "^lahltir In^etKihOV Par." 
nuT ,12 -pa go iHustfeted rKwH. mailed Upon 
receipt of Sc pottgge, CrtECCnt Thai Com- 
pany. Dept, Z, ClntlniUll, Ohio, 



PATENTS FOR SAIE 



1)14 rnOMISINO InvriitioiHS to inamifgc- 
ture. Lilt free to ntenufaclurera ; others tic. 
Churleml lm<ti(pte. iIartl.Bler Rulltl- 

Ing, Waahlnglpti, I>, C, 

SLlT-IlALIi Gime. Metal— wood, fiCft 
Ifayncs St., Diyton, Ohio. Patent pending. 



BROtfZE TABLETS 



BRONZE Tablets, desK ptiCes, Vrall plates, 
metiiarials, graic markers. lironzr. bress 
and aluTPinum casting. Wnpdkey PatLam & 
Foundry (To,. Atiderson, Ipd. 



HODELB AND MODEL SUPPLIES 



.VinilE1,> Mnken — Ttrias. eo|>pcr. fibre, sled 
and aluminum in alt shapes. Also caillngs, 
gears, sciewR. flttingg. Catnlofi lue. Kiperi- 
menters Supply House, Uept. P, ItoS 10, 
Htatlon A'. Nfiv Votk. 

TfIK l^fude] maker. Tlir iPugaElnr far tho«? 
Interested In building model rallcDada, boats, 
cnginca, Send 15 eenL for copy, Mmlel- 
malier Corp., 98P East Main St., Bay Stmr«H 
New York, 

>fJNlATLt'RE Storage batterleg (rreharge- 
ablel for nmdel boatii, ilrplanes, goi engine 
Ignition. Sires. welghtH and caparfty to uiert 
every retiulrfinppr, S?nd Itn postage for cal- 
alogu c . K tcnre. Cl aws on, Mich. 

EATR.W'S Engine calalcig (No. 34 1 pr Hup- 
ply catling <No. 35 1 poatptld 2<le, Evmy- 
inegro, 2A N. CUntOh. f.'hkftgO. 

(HFIfP Monlel Buppltes. mw inalerlALo, fin- 
ished llltinifB. Saliifactian guaranteed. Llit 
dime. Welcher. South Seventh Street. FuL 
tan, N. T, 

Engine 1* Ihtto in?1 atroke 
Stamp fpr circular. 2(109 Hilbert SU ^fU- 
iviukee. 

KIJIF Mpdels— Build IS" Flying rinud. 
Cnnntltutian or Galleon. All materials ln- 
cludlna full-ilzed plana only $t.50 from 
Ilincpi'h. 323 Dnuglaas Av?.. 'PortumouLh. 
A'lrglnla. 



DRABS Qeara end mndel suppliea, Reru] 
far catalog. The Pierce Model Works, Tin- 
ley t‘ark. HI. 

MODELS — Tour ideet <teTelo[ved into priC' 
tlcnl worklne modeU. 30 yeera' avcceasful 
eiiprrleheer lltOti.v«ndB of mtlBflrf c-uilnmera. 
Uonildentle! Bercke guirtriteed. Bipk lefer- 
enc**, Hend poatage for 35- page buoli— 
"^faking Inventlobi Fay." Crescopt Twl 
Company. Debt. V. Cincinnati, Ohie. 



ELECTRIC REFHiCERATlDN 



B.^NKRI^PT Stock — Electrical eipertme-n- 
lil kill. Kit makrz motors, detertophonep , 
arc furnare, lelephonea. etc. SglTige prke 
il.DO. Other out fitted Lne electrical viiur-j. 
Catalog — stamp. Electtlrtl SalTagc Co., Boa 
Svi'O Lincoln, Nebt. 



HEATIHR AND VENTILATING 



AfOBE Heat, lest cnal- Fuel-Si^Tef Ue- 
vlcea. 904 MAnhttlBn, Dayton. (Ihlo. 



OIL BURNERS 



KITCHEN Range burners, deublo. 19.04 
coanplete. Bennett Co., Isllp, N. ¥. 



BLUEPntNTB 



TDUn Piang reprodured hy hliiepi-tnLii or 
orher rncthodi. SllandCr ReproducMoni, IS 12 
I^alrla Ave,, Chicago. 



BURVEYIHG INSTRUMENTS 



BARGAINS In guarantceil factory rehutlt 
transltt and kyels. Largest teleellon In 
United Slate*. Buv now. The price* will 
never be Icwi'er. Bale or rent. Cash or 

torms. Trade your old instrument. Write 
far new Hit '&[-92 J'ust out. W'arren -Knight 
Cti., I3fl K. n Street. Philadelphia, Pn. 
HeednuertefB for feptItB ta any naakH In- 
al rument. 



WELDING AND SOLDERING 



HEAVY Duty A-F welder *42,54. Blue- 
print! S1,4D. SuppiieB. Wibon, Boi-T90, 
SyliCauFi, Ala, 

SPEED-E-.\JIC Elertrir^lder tT’iPW 
pate. Built from auttHnoblle gcperator. (Tom- 
plete Inatrurliofu and improved blueprints 
*2. 90. r, Carlson. 3212 Grand Are,. Omaha. 
Nebraska. 



W'tilLDING And brazing nxy-a^elytkne 
ctjulpuient. new and tohulLt. Super Lnr Biy- 

Arctylene iToiupany, Hamilton, Ohio. 

AllU' WELDING UulDl *I,3.j. W^Hd fcHd- 
era, brace, solder. Lavrow, 4343 -W. W'arrtti, 
Detroit, Stamp g ppredated, 
BExMt>NE'riI..\TDl[H, Elect tic arc Welders. 
Money-aavtng prices. Uaed by the govetn- 
ntent. Trial and teroia guaranteed. Hobart 
W’elcterB, M-254. TYoy, Ohio. 



MACHINERY, TOOLS AND SUPPLIES 



USED Vi.^ins: jljglisat l;rj|i|r uterhlpi^Es. 

LArjte Jot juat purchafed. Write fur sneda] 
pricea. ilania Machinery. .MfunrapaJIs. 

Minnesota. 

ELECTRIC 1 IrJl is — Rrgui ( unv’. | iu's-k.\ , 
[Mwerful. ^4 Ineh, Hcnd for deserfp- 

Elpn. Stiaw. 31- A WIpclLCnter fjl., UunLoii, 

MftsaachiiieLta. 

Hand spring wlnderB^ H. Myrrs 

111 lVasb1ngt09 Stru c t. Ilurl lnaipn . Iwa^ 

Drill ITOsBcB $4.9o up. smith Beml 
Drill Vo.t 153 Mie s Avc., Suuth Pend, Iiid. 

WTLL.tHD Lallte. three step cone 
(Irlve. price |ifiD.D(l reJltt-ed. 12'' Hcndcy 
•hiper 179.90; No. 4Q Hcald cyllpder grind- 
er *17^.49; all afzcii ihd types of machine 
tools, Send for oatklofue Hating other bar- 
Kalnvr Toripa to auit. Clnclnnall ^UcliJnery 
A Sup-ply Up., 57 tV. 2nd ,^t-. f Ire ] n mil . (X 
BIGOEf^T Bargalnal Bankrupt slocga, 
Buppilea. LIvt Idc, Koalka, ^ouili 

Crawford. Phleaeo. 

BARGAIN'S^ L'aed service slot Ion, garage 
rqulpmcnt, Feacp, 311.7 W', Bogeevelt, Ohl- 

cagOL 

BARGAINS, r>eMIDd!]tiatora. electric gre 
rvehlH^iK, gugrahtecd. 34 day^ trial and ternii. 
Write Ken's Equlpniaat, Box M-25G', lYoj, 
Ohio. 



ENGINES, MOTORS AND DYNAMDS 



7500 W’ATT A utOi-t rap.vfrtrmeri 229/110 
vplls {5.49. Motors, genera 14(4, converters. 
Queen flltr Elect rle, l7ja Grand Avenue, 

rhlragOL 

WINDING fiata, 19t) AC motors, various 
boraepstwor and voliRge. $1.9(1, Motor Data 
Co., 3493 Monroe. KansgB Ully, >Io. 



MANUFACTURING 



INTENTIONS Manufartured in any nuan- 
tlly At Low CQit. HtainpliLa!, dies, model!, 
etc. flail mat*! ami free catalog. Creseent 
TnpJ Cq. . D*fit X. Cincinna t i. Ohio. 

METAL AtllClU dav«Epped and manurar- 
tur*d, .Llodel making. ReaaenablB price 
and llrjt rEtf! wurkiunahlp. W\ F. Meyar 
Company. Hedfurd, Tndlji>>ft. 



TAXIDERMY 



LEARN Taxidermy. Five enurse*. BUle 
Reaver Taildemiy Ifichnol, ljjn. 4 f|.t, lit, 

TAXIDER5fY F^UPPlk*— QutJlly arlillclal 
eycB, teolh, genuine Jonas head forms, Tula, 
materials, rtc. Every thing for the progre*- 
ilve ta^ldenulst. Send ftiT h|g iDostraled 
eatalpgue — Free. Jonas Brtrt., 1949 Broed- 
ney. l>fnver, Cota 



DURfCD TREASURE 



BUItfED TVeaiure. Sesd for free llEera- 
tuno. pholpgraptia. Flahcr, Palmer Building. 
IfalB'Wvod. 



TATTDOING 



AMATEURS TaL[fllng oul4u, wr1t4 tTil- 

cage Tattoo Supply Hguft, G5IA South Btalt, 

rhicaivo. 

TATTOOING OlHrtls, eloctriU *5.49. 
"W'ateri,'' 803 Put-lnim, Detroit. 



OLD COLD WANTED 



WANTED— 14Q4 Gold watohes |14 to 834; 
11104 94ld rings *l to 110. fluno i;;oid dental 
pieces {1 to $34. Accepted in any canditlop. 
Mtdweat Smelting Co., 159 N. I^lglo St.. 

Chicago. 111, 

UA£tH For gold teeth, jewalry. -watc.baa. 

104^ full Kpld value pglj day shipment 
eeivccL Satisfaction absolutely guiranteed or 
artkle-! cheor fully returned. Licensed by 
United States government. Infermatlon. free. 
Chicago 'Gpid Smelting A Refining Co,. 337 
Champlain Bldg,, Chicago. 



GfNftENG 



GINSENG Reed *1,54 per H>44, W, N. 
Ivopg. Florence. Ky. 
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POPULAR MECHAJKICS ADVERTli>lI?JQ SECTIQJN 



FARMS AND FARM LANDS 

NKW China r*i: anil o\ia- 

af tLj£ii luniJB. In ^VassLilniflcin, 

UrtEvn. -Mfintimi, NDrlh I)nKnl9i nilul 

.MijinvioLa ^L'tirrci lutnii nrl'CCci unili r^riiii iiFt; 
rarreBponillnply 'fJiiJ flrfjit Northern 

iLallvi'iy Bt'rrca Jin BKriiUltUfat «iii|ilre. U'rJ[c 
far JriJp fwwlts. Y.. U. LL‘?i.lVf Utin, U5 j, 
UrcMit NthTtliffh ItutUva y . ai. Vaal, .Minn., 

rtTRniJTa NfW tltlihtf Tflf'H ratiiloji. Ilia 
plrlr of lO.CfUll l.iarEuin3. hiiliiv 
ji'jir Free. SlroLit Apcni^jT, IZitS'l'' ^t^i A^e,. 
Nrw' Tnrjt cUr- 

Canadian Tax late liiid) for ■ -rlvllpr 
iin BC*« and un: icunU iiiunLtLiy nafiucnia. 
ririELi. Lliuljrr, hUhllni! «i)il tlshintc rtnniij, 
QUfiemb. IjIhlIc.e'J tiuinli'^r nf itconi'Cttei. 
^Vrilr iJt niic^ for frti? Jliuslraled IjpKiJdul, 
’fiiX Sal? Se-rvlroK Rlhhiih Queen £1.^ 

\W. Toconto^ Oanmia, 

JNTH5PENDENCE, SHicrlty liautrii, N'arlh 
Dikota, Mlnn^^ta. ^loc^tant, Idphn. ^Vcuh- 
liirton, OcnEuU farlnij. IlatKiilh [irLr^i, 
gpCJiar Dorrlptiye lilBrAELireH lnin3irLla1 Bd-* 
lint, 'Mentinn aEate, J, W. liaw, lE^ North- 
tm Parltlc JiaHwi,?, ^t, I'aul, 

S'l DOWN. »:i UontJiLr. iU Bcrta In illi- 
tpttrl OzarfaB, 3104. Flihlnx, hunt In a. Erap-^ 
Ptne, UubbhBiij, 21C DmiinBci ElJr., Kan- 
111 City, KaiiEii. 

POULTRY 

rOL'l^TI-tV TrUtuna — Lradlnr poulEry inaa- 
Eietn?. File jreBn jLOUt eIi usomhi trial 
iUe In U, S. PouUiy Tribune, l>ctit. C-9U, 
>ioujit Morrlr^ IIL 

l>DGS and pets 

ANOTliEB lilllrr SL Damsrd puppliBsItl 
I^owthi jirlraif Tvrite; Eayal KenuflU, Nq- 
plflfTlItn. Que, _ 

EtAUTIFUL Pure white police diOiB, 

Ahaenla Keimeif^ kloiiC. N. Uak. 

FROG RAISING 

IF Int Ores) Oil In raHLnifr froni ana ran- 
tee to save y 'I niunO'. ID? for lilcra^ 

tura. A I'i.^'rL. iiri Froir Indue fries. Bii-ne, La, 



rasqitr 



jEnhhits for na. Wo pay yml U|l 
to ^o.fJW tai'll. A Do pul you In lauch with 
inarJiola cVory^lirre-, La ret Illustrated liook 
omi mEaloit ; aim nupl of the American Htiip- 
Lil Farmer iinJ nuciLhty market hijJletln 
j^kbmi'lnit lumics nf Ijujcra In larluus ol 

AiiLcrtriL bvikij cantlnuously buy all rabljlls 
oLTennl (Itenii- AU fer lU Ptnu. Addre.^g 
Uuliloar Knicrprisc Cu. , llaJt 10, lluluteib 
Park, MO. 



LU M B E FI 



U‘,\L.N1;T, Cherry, 

bIeh tlourkn£. 1larrl:i' 



oa1t. ktaii'wiicnV fnanlr. 
I San-nilll. iltni£. WU, 



RQOrS AND KERBS 



JCST Out I Wertd'i Oreqleit "Hcrbaliat 
Almanac.^' Besui Ifidty IlluftraUil In naiuTuI 
robira. Cotictliii ob«r fioii uld'InihlooeiJ Imrb 
luedLcInO rErlpei^ oOik lPillii.tV v«rtat[* fur liuuta 
use, Jlle (coin) pnHtpsid. Wnrih dollBril 
llatanln. I4.~> W, 113th liit., Chlciyp. 

TREES AND SHRUBS 

COLORADO Tlluc S[HTiro— Frocn the hJucGl 
or tfie blue treeji. J ^v|U pri'iiaj tlicjo lo inu 
ftbr ‘IcT — In Lui^ fit not Lesii man trees, 
Trerp ure 1 year old. \ harli; them fo thvy 
pol 1« yoa In ffiwul urovi'liig enJulUlOfA II, D. 
lEi'lfher. Dnfuh Korfet., Cold, 

WANTED— WiaCELLANEOUS 

SIAlLr Uf yoritr dUrArdod Jrwdry, cold 
(Tun'iii and tirldte^. uilIl-Iio^. ^Ifanianrlp, pLI- 
Vef. plnrlttunL. Mune>' prnfnntly maRnl 
CJiHhlf retumed If nffer rrfuird. IlnlEcd 
Stotej hmrlElnf Warka 4T1]c Old Roliable. 9 
Tkilj Ja DDL a xoienuusnt InktlLullacL LIS' Sq, 
htute Ft.. Ttenu Tt. ch] ^■t^ HO, 



PERSONAL 



FOttTL-SES Awnlt unlwated heirs, S.iMJQ 
(ibulhentlt-l tLbd, IntcrniillafiaJ Arenrr, 

T^Ll. OInrIri fiiir I ■ ^ ^ 

lAll’iUrVK Yuur ner-UNHlIty, Froo Infur- 
tUH t Ion . KloVi~. ^mi “i Tl Jl}i I i iid^y, riryfliimJ, t1. 

i’UKk I 'hiirinler rknirl. I'inuw yotir icll ! 
filirn wlEh dull Ini' rbarartL-r Le-^fion. 3 
lilibiei. OoiAlrvr. Llnt'uln Aro. . i.'hicajtu. 



Oi',TTlNG naldt I reieiil hair treat Jiient 
VEMTCts. I\ill dandruFT. th?nd FL.bij todey. 
TcIIe hnu'J Sidney back If nn rebuilt, 11 b L r 
& tioBln r^pei-Lallfl, SitiJ Jlnjrik Id'll Sita,* 

aevehthiL ■tHUh. 

HirNDTlZfc; IncEsiEILQitepUpJi'l Nctv rlul- 
liir lionk "iJC. ),oiilt InullluLe IlypnOELiin, 

illl'ili-JIik' I n?L', J n . 

Vk'li Ituy LLiiOuii] Jiotnl iH'mili'H, 'kVlU pmy 
up to F;3,L'lO each If otL'r ton ycerf nJit. In- 
iJjn.n head itennkcs wurLfL ui» In tBeh. 

Send I be for buyLnii' eatalhj;. OonCLnenln l 

Cn1ti re,* IrH'orporatvd. JUi-jU W, ,l 4 ckptijj, 
CblraKO. 

MISCELLANEOUS 

(?A1SII Falii for liUtterllic-^, Inf-nU. See 
Slni lulr UlgpJaF ALlTortlarment cm iijgc NA. 

.1 ^1 A TKU It L'arli.iU[il:iCi] cim i-jin 
week, OFieriLilnpc cohylriu :iiiiJ ilLiplli JiLlnu 
Bert' Lee for idvertlerra. 11 'M Symltnan, Ar- 

gylc- Wka. 

HetU' .Lriii where Lo obtain raplLul. tuJly 
einlAhifil, flnn tuutlcutur*, Star Service. 

^Yjligkone l i, O hi o. 

ARIZONA itubloB IPyrnpe garneLl, 3* 
rial gem puUblen 2,1o. I'crJiijt — 2"^ f|a| 
ycjiiray pfibLle* i!.“iiC, Facet cut I'crlLCot — ine, 
AiJiite nisrlilrt *Mi' — 2&d. Jultn Grleger, ■HI' 
N in I la l'■T^i^ ay ■ Pa g adetia. I'allf, 
I'Klisl'tc.rfiViv rineit jketcli paprrr 
4U DhcelR tl,no tiOi-tlMiLdr Circular I Wade 
Irulruirent Coi iinany, R ok 3 S74-A, CFcvelanill, 
SUNliJ-lL, No^el iJer-ljsR. Place lns.lLlc 

fbUtlierly Wlmlaw, aiUuBfable, Rnpeclally 

Mrnm'n fiiir ymi]: laEltudf. One dotlar luoney 
Ornler. UriifUioin FulLe Uj, ■liU West 

im Strfcl. New V i w 

UKKK Fire a la rtu— Operate oleelrlc, door* 
hell, SBinplp T-lc. Collinsville. Ill, 

CAaff Incuine rcBllrerlne mlricri; reblat- 
Ing meLBlvTBre: iniklnp i;U>ia iliEn:i. PorLable 
outni. Sprlnkte. I'htter, Sim. .Marion. Ind. 
TATThJOtNG IJulUtt, sUlipJfes. lllkutrat 



ed Hat fnsa, 
irolt, 



'' Vl'iiien/' Hciii I’uL^uiBiin. Lfe-' 



CUTS AnyliMly cul make. ISinc et^hlltc 
nruensa. H|»Klmm.s. partlri,llBr!i, tcstlraonl- 
Bis, for aiamp. ,i. ih Utr. wm itfai i, Imi 

SWAI’I'KII'S Friend, RJ, btalTne. Mkh* 
ICAhr Jnlereitl rwappars. coL|«lert, Ipniti* 
tiiHin, SOe y«ar, aantpie ICe. 




Know Electricity as Experts 

Know It— and Get an Expert*s Pay* 

haa b«euni The rndnoia bhdori are cimmed with sign in* 
lailCp and cxLweliittun. Whal Will ymi du to get tlic JUEtl]> on tbo 
nthor fellow'? 

Tboudanda nf iseD iisvc lucd 

The Croft Library of 
Practical Electricity 



TIib (Tinft LibjBTT -k 

30 j^ujt i4 iblrl.4le-!''n' eiF 



romJlieEB' t-IrrlrirBl rdu^ntcr. Jl' li l^aiwiMl on fm^tlip 
ripwrieFir-e — □'a urork lu ll In bbIukEI; dooE. It k jB-nirM-iJi Etom 
ritvrr Id TiiTBr '■'hh tbf Klai] IkKrdl-bflBtLBd EibIi ]tdu irinl. Wrltlro to rliAt Mm 
iMlIniti-r ejn #Miiy iindn'tlRiL'd H, yrt h> nybd, *a LlunniaB, 4 hit it k tJia tfaiQv (tiick 
nf ao.mn litplily pnia «Urtrb-li WUfkhn CctiEI tbUM yco Ih# itlnct 

yo »1 ntwd kh^riw slHtii cnnBptlitft, ■.finpiNrtft, onrntniltBtftfti 

Ein'iibp, i-btH rhhn«fdt. FfcwrfrktJ rn"e hln'-rj^ ■'! "t'-rjr tpin-^ 

‘■rfrnic i-nr Ikhi Pud jpw»irj — wirlni nf iinh-lird buSdinpa — urMler»Til rn end miiiirlpnl 
tn Jip w*rwr pliMu — ibe ri^ipi improTBd m"tb«dp iif lirltt' 
lap — liFmt><< "Dtl ]n.rn 4 iffecii, cIb -^Ikiw id do b «DiBFdB4« joD, Erom MlltDPiBif U, to 

BI?IlL[llF(Ufa. 



No money down— 'eapy payment* 

Fill Id and niB4 iba E> 7 up<iii aitKBhrd and n '*111 HKid you Ike KtitlH- Hi bl wv-u vd|- 
iimf* ifu d^rr'' Fm HBniiiiiiiiliun. U'p tnlu. *11 tb* riik^you BiMUiiM' Wi irhllctihMi- 
11 jDu df 0 idn to ^F4-p tiiE booPet, viuf AU dort *od tO* *t Pkv rntt rlf 

aa-.DO u Hittitlt.- liaiid tJip, c^ufifm S'O'n' Hjul lEE tbii bc-aki Car jDUJKlf, 



t FREE EXAMINATION COUPON j 

j ntatiHAW-HILL BOOK OOt, 339 W, AZrSd St.« Haw Tork | 

I Ssnd nrB foFlE* d*rt' Crirft 1ibfn.T]r oE Prai-lLnl EIeHtHIt. f 

J If EBltalbrtory I w lU *Fiid P '1111 tl -Lrij bi ID dnyi aii J f ;.MI hiDiLllil r Hmt 1| ■ Ih- td-k-v of I 
J aiDJHIb r*iiki LI Dot p'D'nM'd, J wUB rnMira ili# hiutili* tiHHilhjziiit, |T^ braara I 

I pramwl Bl4l|nn*iil wrka plaliwp ui ru la all liflee.) ■ 

I IfarBEHiH I 

j Butp* Addrna | 

I City Krid. 

I Podllaa. 

111 OPidthldf 



til Opidthldf., pM-r-3'l 

TT/iflii 'trn'fiTEjr pipojie Popular Mechanics 



dl. 



1 



liChnLIEill Rlrln' hfiarti ptl'll ftafilTB* for ideaiture unit 
iimftt. Do an artlHt and mflkd big tnntiR>\ Am at : n if 
NEWtoiy wAy qulBlily staitA you. No p.\[wrienp(t 

FIRST LESSOR F#tE 

Any asibltlciua pensoti over fifteen ran have Uieflr*it 
loBHCvn FREE by EictLiiltMT name and nnldi-oiH and only 
ten egnth to eovef ImiUins cnot, THV IT FHE£- 
No nhltRatloD, 

TOWCRTOWH STUDIOS, Dppt. 31 G 

aao W. MICHIMH awgWUg enieaM , wi . 

Mysterious Powe r of Pelmanism 

Let UB sand you a tree eoTiy of “Sckotlfkci Mind Tmirtiim,” An ln- 
KiruptiTfl bnok which otiplALni) an amfljdn^ eyptem of mind tralnliuf 
alreudy uBcd by more tuon 7110,000 sreople. It will ahuw you how 
end why Pelmanlitm Ulbdiihfpayiteiti at laachlnR for rievelnplrur ail 
the menliLt poieery at the aame time. Fndnr<«l by «Lujh -dlstlnKulAhetJ 
men EH tYanh P, Walnh^ Biniltry L2iUrier,lpromeK,Jenimp. Prince 
Charles of Sweden anti liuitdredN ai nttiEra. Write TOD.A V to 

THE PELMAN INSTITUTE OF AMERICA 

3 T 1 NORTH AVE. DEPT, S 3 NEW ROCHELlC, N, Y. 



S10D CTADI 


rc VAii *■’« '*”0 


*1-51 An 1 


IdltlU to Success 



Be ynur own bCF:9. BetSome a Prefeaatnnal Xncrcrra.|nat nr. Fi va 
ctimpiete lewynson eaotnd and ext erin Inal lun nf rcuich^. ruts, 
iwrtbugH. miithA, ate. in licmen, aburtineiitft, stores, factbrlce, 
publla build j DBS. 

UMCnOWDED HELD. EARN UP TO $ 5 Dpir WEEK *fHl MOACl 

Send SI . 00 todaff/fif firtt ip.iten uJid ficfnffi. 

NalienpiT Schaul ■>{ Eiternimaliai, I^S^A Slik SlreeL SvnBCl^«li Mul 




secret service 




aUrrfn# 

ltn.CaUini Work tor !Kl 4i^« 

DHH^. 11 r™ flrirlUif lo ktHEB k lire nraly 

II.M-, It nat, raiuru Jt. WHlTlE TODAY, Hwt 

kant to bavB un0«r IT yean *1 apa, 

Cwlit. BmL ilrpf. U-S2 TJ2U Sunavtide Ate.. Cltifk|D 
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Be a Potato Chip King 





Now! Start Fully Equipped 



WITH COMPLETE PLANT— INCLUDING AMAZING 



I GIVE YOU COMPLETE SET-UP 



NEW AUTOMATIC MACHINE- 
VESTMENT EVER REQUIRED 



FOR SMALLEST IN- 



W HEN you envy others making fortunes with 
potato chips you may have thought the 
door closed to you because it required a big In- 
vestment. That was once true. But pot now I 
You actually can step into this great business and 
begin eamitig a handsome income the very first 
day. There are at least 38 different outlets in 
your cocnmunLCy that, with this low-priced 
machine 1 have just perfected, you can furnish 
with genuine Vita-Scald, MINERALIZED Potato 
Chips wholesale. I do not need to tell you that 
millions of pounds of potato chips are sold daily 
at excellent profit. The question you aak iar "How 
can / start my own business and share in these 
profits?" 



The pniwr it fimple, I have put hujudredl af pco-plc into 
thii bluinesa. 1 have phown them cxectly how to mnkc 
money. 1 not only fumlah you with a mnchiDC to make gen- 
uine vitB-Seold Potato Chip*, but fumiiti you all luppltea 

you neM. 1 show you 
exactly where and 
haw to acU Id large 
quantities at whole- 
sale. I Eive you com- 
plete, detinite^ ■UTC'fire 
plaoi. tcited and 
to step into a 
big pay« permanent 
buiincn of yOur own. 

THE BIGGEST 
MONEY 
BUSINESS 
OPPORTUNITY 
OPEN TODAY 

ir you are tired af a 
low pay job, or " pound- 
ing the pavcmenti," 
and want to go into 
buaineit for youndf^ 
the Potato Chip buai- 
ncM ofTcra yon the 
moet attractive opp^r- 



MAKES so, MO POUNDS 
A WEEK 

One Potato Chin maker in Cbleagn 
recentUf rbuoned 4 Q men and glrla 
Working — turnliift out >!K),(KK> poonda 
a week. Your profits on Vlti-deald 
run ofl hijrh « 30 cents per pnund. 
joat TltlnXl Only fi(KI poijiieIm a week 
meaa f lOD.OQ prbdt for yail. 



tunity in the world. Unlike other buiinnwi, you. don't need 
eiperienee, or Large capitaL And now you can acrtuady start 
inthu buiincn, wi th eamingi uptoVlOO.DO a weekwi^only 
one machine, all for coraider ably lot than TelJ 

mt you want independence. I'il do the mt. If you start 
with one machJae, I'll help you build up to many machine*. 
You can be the teal Potato Chip l^ing of your epoummity. 



WRITE ME AT ONCE 

I ckpect to appoint 5,0100 recognised Vita-Seold Potato 
Chip dealer* throughout Ameriea. They will reap enw- 
mous profits. Fait volume, cote oF operation, and cxeluiivc 
fcaturei of this ma-i^hine dlacotifage competition. Write 
me at onne, without alighteat obligation. I will give you 
full informadofl. 1 wUl show you proEta that will amoac 
you — profit* which you will be able quickly to take for 
younctr. Be Erst — don't let lomeone else in yoxir tetri' 
tory oeike thii wonderful opportuaity to gain independence. 
Sam real money in your own. big buoineis. 



A. H. ADAMS, Pres., VITA-SEALD CO. 

3£G W. HiRon St D*pt sz ChiLigc, Ilk 



The flat growing potato chip industry 
haili this automatic, loW'prieed ma- 
chine ai my greatest triumph. AC' 
tuolly producci GENUINE Vita- 
Seald Potato Chip* in daily volume to 
permit earningi larger than the 1432 
machine for wblch lucceBifu]; opera- 
tor* paid almost twice os much. 




MAKE MONEY AT HOME 

Halne IndUStrlea Bl MoDthly Will show you hair. 
UaserlbCH all klnda uf prontable, legltliuste plans, 
erhemca, fonnulns. Ideas. DtC. 32 ur mure puflos. 
Six MB n III ■ trial lukien'gtlDii. IdD. 

Heme Industries 

Box M Irylncton, Nahr. 



GO TO HIGH SCHOOL 
AT HOME 



AlAkB Up tliD edumtlon ran mlurd {Undr 
■ L humiD la dturi titne. Your cIudIcd vT Bub* 
Jrrta CtDtirt laBtructlcfi. Tcruqpal lervlca. 
TuU taafto qiltdl b«C«Uie rav are Id 

a flRsa hr taunatf. Dlplamft. MsJI emipaa 
today tor inUmitlng TUED liOOELCT. 




cetera 

CC£!;H 




l■L PlLT • The 

tiukkHM Why ^ 

■ " Id cm rr tlulfo. licc^- PflWiF 
njxr 4 Ly lrxhLini.| autkDrkiieii. lUiCi KEK * 

. 14441 ii P4<i. Wplih., Dp c, CmJdtmtsti 



CAPITOl RADIO iNGINEERINC INSflTI 



When wrffifij; phase iitpnfioit Pojittlttr Mechtinica 



INTERNATialfAL C 088 EBPOM D ENCE SCtiltOLb 



[Tateerjal tra*eerrilk'* Hax S5S6-H, Seruitea, P*. 
mthfiEit nut Dr Dbllrolloci, plrtM oend aui Fan pertkulan 
abwt the coyrsa I hira cheektii — 

□ HlBh Schitl Caun* „ 

a EnB'llik nBBDdikHaiie nAanniatliB 

Civil Sfnrit* □ ftokinuislirf O AdwrtliiiB 

Addnif..... — ........ 
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« WmU 

— our 
irn^Liai.«. blM L, F. 
of ndfblML. l>nUrl•^ 
Jh di« km^ — -wlLlu hi^r 
*iirk I B 7 ifH}jilr«Hl. 
SaOOOIarW, lt.lt.- 
□t >irwnTk, K I. iru 
irtirt'n tbai Juit tVO 
mMnrl« lIHrlwbL Jlln. 

Ikk> iwkl- ibiiiT 
$)MO • T#.r- 

IIuI'r That W, B- A.. 

JjklrlvRn. h 
•1 Arl “f 

Ul BBhEnTUfl 



Make $50 to $100 a Week 
Learn at Home Thii 
Amsiittgfy SImpio Woy 

More nnd more miJneil ArllRtB ncsnlL-^ ciirh 
yrar+ Amtiul iic 4 , ai] Vcrtldfare. tir'^tNi- 

ttefif. pHmlag houM». cte.H pay kckkI monev for 
art work. Our MraplCn proven. iiersondlUeil 
inothoil EooXefl It cw)y to lotm Comiumlal Art, 
cmmoniriffnud i>Ad.eiijnM fiuidUy^ AT iiOM 
I n iparo 

Bis Artlits' Outfit Given 

Dt^inU board. paibU. bruihHi Jibd dIL i 3 kAl?ii>fB 
yi>ii bEod Ui and naru 'Hintd vhdi vtvy Ar^t 

loMoau. AifFual lun J^miba tu draw tbia tw-w 

De Bu aniat. and niak fl tifl JUDOtyl 

Send tor FREE BOOK 

Our bl|' F'refi Boole tjoBorlbcB IbLdbI: rlnvr-iapmBhU 
and wonderful uppun uult Lteu Lu lKli tucixLwMua 
fiaM ppid Eil'M lull dctwILii bf iKii ejuick. c-uy 
rnathMi. Talia ail abnut our atudfibu— duhr au^ 
rpmirB -Trhai Lhey lay — actual tr-pmduDtkrfit of 
ib*kr work — and! niwny euTDrttl bla enbticy eyen 

vbiJB Ikarainc. Mail oohIAq 
Iot or poaUard today. Stai^ 
ua. CJno jaLnuLau wtU mJU 



Free Booh shows 



-M WaitifnTl»n ScHbol of Art, Studio 121 
Si,, N. W., Waahinctbn^ D. C, 



^ FItaao a^Eid ni^, irtihiyut 
I riflHun awl Ptti R r , " 

I Addi 

I City 






am«. ........ 





Banish Boredom . ■ • Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Pirturp thp joy of a gnappy foitrot, dreftiny ivalts or 

melloiv old fuvarite on the XyloniribA. No reaeoD why you 
ehouLdn‘t! Xy lari tubs La rail oat of UiAtnjjni'nts to phiy find 
yet the molt spoctaoiilnr. In coDitant demand by ordhcalma, 
radio Ktaliotla, nt lodire moctingg nnd [HUtioB. Marvoloui 
opjiort unity to inaroasti papulitrity, make big 
ifionny. No botbonwnie prftctifo or oxorducjt. With Fr** oaay 
loBao&a you nclually Start to Play Very First Day* 

me FREE BOOK tflUa nil nbout DosKsn line* liboraJ trULt 
otFcrand BUjy payment!. Sohd coupon today for your fre« copy. 



J* C* Inc.^ ] 3 *p(. B 451 , J? 7 t Bortoau An., CblcB|D 

Send me, wlLbouE obi Ipzatioo. full dptall* of Free Trial ofTer and 
eoay'PU'acni plan on ihe Dmon Xyiqrfmbf., 



Nonie, 



AdriTTSfi^ 

TFftrfn please tneuffon Popafnt* JfepRrtniIJA 




W ITH on eaay- 
plnylti^ Conn 
band instrument, you 
can be ready for bsnd 
ororebedtra in 4 to 6 
weeks. A sum road 
to popuInriLy if you 
Htart on a Conn. 
CboTcaof the world"! 

fi reAtaRt nrtiata* 
4 |ttiifieaft t toDB, 
Many axcloniTO fea^ 
XvTva — yet they coat 
pq more. 



IFrite for Free Book 

Aik to th« marvektu! 
pew tnodeli mw belna db- 
ployed by Conti deaJen, 
Home trial. Easy Daymento, 
Wtiti! qa for free book on 
whiebavor inatrumatiL In- 
terests you edobL Mention 
fpstrument* 

C. G, CONN, Ud. 
mCoQJifildB., E[ihfaKrt. lad* 



DAND 



nu 

CATALOG OF 

PRnaiCAL 

BOOKS... 



Complet* deaorlptlan at Drako booka, 
covcrlnd RADIO. AVIATION EN- 
GI NEE RI WG, AUTOMOBILE WORK, 
BATTERY' WORK, ELECTRICITY, 
BUILDING, SKE^ METAL WORK, 
PAINTING. SIGN MAKING, LET- 
TERlNG, COMMERCIAL. AR^ wUl 
be lent tO you on rCaiucat. 

Frederick J. Drake & Co. 

D«»1.101, 1t1 II. MEckl^n MviL Chki^ 




make money at home 



Make rqlnred pniiery and Kanlaii furniture from 
lauJ malerialfl th at n»t IlLtfe. BOHlIy n^ide. -40 
baaiitlful daaliraB: that sell for Ova tuncaowtr Write 
for free book. Alfmank about UUr SRireo 9 pray- 
liuc Machtbethat funes ■ plaiitle mlxtma nn any 
Enaaunry fnirfHre In ^ itdIoTs. Coet lASi than paint. 
S40-00 Btartji yqu. 

COLORCRCTE iHDUtmiCS, liK- 
570 ITttBwa Ava., Hoi land, Mfclt. 



HuatnoDi 



BIG MONEY 



tfllHfi muHhrwnu In your ItMemcnt, ueUar, 
inratfc, ldl#pl*i.'«. w'ebnytTop. Expcrl- 
dure immuriasiaairy. FREB Bqqlu 

sttnm OF iiEnu, ujm r. ciaA n., chigMh iu. 



Doctors Say There’s Nothing Better for 
Hair and Scalp Than a Counter'lrritant 

If yogr hair in fast cliBapiHrafluR from tcniplne mid crown 
niid youTe threatened with pmusiLure baldneflft, «ct buny 
Ivnliriit with Jupaiirae Oil* Hie aniliujptlq oauiiter'IfTitiuit. 
IFa aoiuaine^ how ihlH fo-uiqiiH scalp tireatmeiu etcaiiN nut 
dundruJI and Dceumulatione that ebake your scalp pqre»— 
bow it stimulates ctroulation in ibc aeaio to nourien 
a tarred hair rools. _ 

Get a botlle of JapBnc«e Oil wUbouL dclELy* Tmfay Id none 
tno Bonci lo mart warfUciitr ofl prcninture baldncfta. Japaneae 
6 u coals but (Idle. Eennumy aixe ?L. 

FREE: A Booklet titled *'Thq Troth About the Hair." 
Write Naiinnp] Renu^y Co,, fifl W. -l&lb St„ New Torh 
City* Room ILO^Z, 

JAPANESE OIL 
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BE A JAZZ MUSIC MASTER 




Play Plano By Ear 

Piny uuTi'Ular euTi^f [ilta iwrlHtlly. 
tiiiin tri4 tun«, piny It by eat. Xo 
Icncljtir — rWlMufttruetlfin, Net todJinw 

< 11 i-ur'^ain Jully rJ'ticUct- — JU'it 2C> brief, 
eptertaLnlbK niontdcinl. 

At Hsme fn Y«ur Span Tima 
lJiofii:l Fipr I- II FIE FiWKi^ I^tam nimy 
BtylM ciT bciw JiiLtl nyiifuTuitlun -- mtfk 
Jf 1i>c Icnin ur |jf c?i- 

ele»KCf1. yem atm vrun^nfftil lnntk,- 

let "'ffiMf Ut t^tfifrUfin at f‘iana ‘" — and 
imany uew trlckH. fitmita. etc, 
Hlinn5ch(w1llildlc, Dfpl.KM. I llctri Flllt, H . T. 



foi‘ this Ttee Book 



CORRESPONDENCE COURSES 

tliurrw Siv It,;— FrljErnUTfnL EKGI?fEEII;ISfi^V>rT mibi- 

'plEirt' aeJ vcdr-FJiiMJitUtflr. FttkF; ■u.^rtinltiFy Hptxinii'ui. Ci»iLiriirHlilii 
-krll-'Ii HlJHrif- fi'iirM'. .. ^ 

IIJ— ItADTO— PUPl.lC A hUktUSK— I'FHl-r<l llt-M'- 
THrr&— — Ati r^iir" fn ixjlitk 

nli'iEu v|j*ritta-, kiid Dlftf-trciUD *[irk, Ut>dii»Tii Iriii 

■" 1 Bf niTitn Tull' T-r-rlihli-lJUii.'" 

L,iwrBl '•lAi- — li"i' 7IVUJ H p ]n Anietba 

Cll.oe |*f Iriinilli}, WrKc l-or CnlHlu«. 

uif COIN ENCJHEERIMC SCHBat, SSS^D A 37lli St,, Luali, Nib 




An ARTIST 



WE QAS TRACH 
VOC DHAWrStJ En 

TBtir kemc durinr y 47 or 

ips-TC Hb^Cp Tbirty-fivc j’nsi-t df 

icuhLnf uuraltlLLty. 

leCBive laf^B uEuLc^i 

Wtvia taJay Art T*«r P i»1i 

SCHODl^APMlEDAKr 

Dapt. 1 !9, 1 0 C, Hmon $L,Chlcaflo,1ll 




B00KKEEPIN6 Lessons^ 

by im expert. Learn «^ily by Tnailn to open, keep bivH eltiMi 
borpka, S2& pnjTi entire eourse in small eo-iy payments, 

THE FRAZEC (METHOD, 4G Wayne plmcv, NUTLET, J. 



BeaT£imiON EXP£RT 



lEARH TELEVISION *ith RADIO— NOW! 
fine opporuiti(Ty lor <ixtH-n» In tliM 
jimiiitnu uew LtulUisiry, A Nl 'W liual- 
nisifl In a KEW dfa Ofterti ^^I■!W op* 
;mrtnnillc* for tile ftlLurlwE Vau leam 
Radio and Televlnlon Irom the bcitEl] 
tilBjf to Md Ln our mandloUEily 
ecmlpix-d laba and atitdlwi- Ton ariu- 
al!y otxsraie [boiieunda of dollar^ worth 
of e.i[Kiifilve eonlpment, T'tni *k- 
iwrt Liinmirtlon ittid Bkltirnl aulduneB 
by ntdlo-telovLalou ept'iHntEijti). 

D^mand Tor TdcTitEon Expart^ 
TeEevlidoq now rHrffci'tL>d nnii ready 
for the maTket ON THE NEXT BIG 
111' VINO Wave. lluiiJnrna lendi'm 
prwllrt new system telpvLflon will re- 
tiolre tlioiminta or reliiy and brojid- 
CRStlm? Btallons. INtru-sliorl wiieea wHl 
ijermir eklity thou^nd lelevlsloji stmluEia 
In Amrrifa alone. C:F:T IN Nf>W and 
'hiiHd up'" with the wuriil's nn^t bllHoD* 



dDllwr iDduttr?. 




ritEE FOLDER 

sT qT NOEL,” fM." 

Dept.AA 2 , Pcw*r & 

W'El limit nHJixlbji, Hirii! ±h#' 

IcfUqc abuuE new pppuFLunll lev Ja tdfiTiii 




Ftv* IVtonihi 
Tharnufh. Pr«ctic*l 
Train tnf 

OuJiUfiiM Tor mdi^ 
pbOQc J lee one (1st 
Cljlaa] Complete 
tc-The-toltiute IrntnfnR on 
cnodero. workable"" tele- 
TlalOh enujpmrinl; InrlipT' 

Init the Pew nathodivray, 
l^fTlral MTferienre In 
Btudio, control room. 

Tmn.^muter optmtldP of 
Television HtmlDn 

WiTii,!,. EmpliPirinmt hM wMit 
■ rdlqint v.'Tul litvn ■nvd.Mnl kii, 
lur tnr bcifil; ’^Pkbitna 

nn lb ATR'^ HPW+ 

Elrtl Natinnal TBlBrialoinp^nCd 
Urkt Bldi., KanuB City, Me. 

■txinJ Pnlilir. "Pkl uru Llia AJr,' 



am IT yn, la oldiir, 






uAr>. 







FLAWS FOR 
FINAWCING 



Become an 
Expert Accountant 

The Pro/cssion Thtit Payi 

The demand for Ekilled uccountanta — fneu 
Teaii'if AnouF their — ib increasing rapidly. 

Die netr DaCienal and stste Eation is requiring of 

bupinens— both b i R sn d emal I— tniieh more in mattera 
reUtlriipto Audi tins, CostAceoiUltina^. Buiineas Lnw. 
Crnnixat ion. UanniremenL Finance. M*n whojimve 
their qualifleations in this important field are rapidly 
pKtnoted to reaponpible Mecutivo positions — (^ven 
an opporttinity to rmm rea I u tuyiefl. Theran ire is f mm 
¥3,000 to|lE,0U0ayear— evab tohiEheriDcanie^fiEures, 

Send for Free Book — 

*'Accounta:ncy> the Profession that 

Why lot the othor follow walk away with the 
better 5ob, when rifht in your own home you can 
ot^uip youraeif for a splendid future Id this prolit- 
able iprowiJijE profasBion ? 

Prcitmiaary knowlodee of bookkeopine Is un~ 
nocesasty. Omr fr€.*e binken aecoontancy fully es- 
pEairvs how we train yoti from the uroond up, or 
from where you now are, nccoidinf to your individ- 
ual aeoda, Low COatj OBsy tcmul. 

The facts about the aevf LaSalle train in jr in Ac- 
oountancy and thoopportunitioi in this highly pnnf* 
itabEe field are clearly outlined in a 64-pRffe book 
which LaiSalle will Acnd ypu /rei* 

The man in eameat to get ahead will find this 
coupon a. most profitable aid to progteda. If you 
hove iho urfFeuTtd the will toincreaM your Income, 
clip and mail the coupna NOW. 

LaSalle Extension University 

The ichoDl ihcit has (mined over C. P. A'a 

Dept. 2M-HR Chicago 

1 would welcome details of the 
newopportanicie# inacrouuting, to- 
gether with copy o( "Accountancy, 
the Pmfcssioa that Pays," without 
oblLEatioiL 

r Accourktanc y 

Other LaSalle Opportuoitiesi 

jla^iJlB opear the vay ta^ luccea^ in 
pvery lirld or bojice^fl, 1/ In- 

la aav of the fields below, cEiock and maiL 

□ Bnstaeis ManageineDt OLair— Degree e( 




GMioderB Saleamanahlp 
□Traffic Maoagcjnent 

□ Railway Aecenal^aG 

□ laduitrlal HaaaSciBtat 

□ Coauucrdal Spaaiah 

□ Effective Speak iog 



OCoBtnerctal Ijfw 

□ Modem PiialncaB Cmre- 
■poadcDCD 

nSteoograpby- Steoaty py 
PEapirt llpakLErplog 
GC-f P, A.Coachiag 

□ BubIdcu Eagliah 



GCrodIt and Collection CerrespoDdeace 
□ Practical AccQuatiag and Office Uaaafamcat 

Present PcMtitluti 



’n’’hett tcrUtn*} to ftdvuiTfacra ji/rflse luention PojawJtjr 3fcclianf^ff 
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RADIO 

II ILL ITS BimHES 



TELEVISION 

ICTUIL BROIDCISTIIG 



ELECTRICITY 

COMPLETE GENEiril millNG 



BROADCASTING 

COMMERCIIL STUDIO FICIUTIES 



TALKING PICTURES 

MODEM OPEMTING EOBIPMr*" 



Ttfwcmt ■ ir&linnl expert uniler ttio 
RilildMiiN] ot prertLeel InnLnietore. 
i ’roVcn mcttuiilri tjf leBmlnf I be tuoi^ 
tiruhtAble tnilpB — Redla In mil lie 
nnsncbis, TtflwIaLtinT CJectrieltri 
Talkliit Picture*, blKl Cornzner- 
tIkJ Broiid^«*‘Lfii(+ Attbeprhceof 
'ituB eciiTiiii wfi ofTer Bever&l uomplete 
eoiuMB. 

LEARN in LOS ANGELES 

Nitloiml Kiullia ^ Oectneal BcTiddI 

]« U)« ublfaSt Id the Weist. 

PMJtbllshed im. Mopetbeii SD.fXm 
unduAtee. We toLln you in fuDOA- 
rnenULl principle^ of Electrldlj' eml 
lUuliu work, t'pon HnulunlLun you 
oMi nimiiry for Jota te(jiiiriiia a 
TRATXEb expert. 



BKCEST 

'V '1955 



EARN ROOM A BOARD 
WHILE LEAHNINQ 

The mkiority of our utEidirtita duh 
rivinir »rpenj*e dyriiH mmllmBivt. 
Wlib Uoiitnrt Bn»npcii you cdhiI], 
W« uniaL ID ChUljaiiL tuAirV 

UniD iabe. Aek tixr fail ■Iwiw.lla.. 

R. R, FARC AUOWED 



GradiutH QuaHiy 
for Fine Job* 

?CmtiEFiiial^9 ihniiiiub llULlnh 

IxK qiuhAeu yclu for niAiiy 
twiJtJiiiUH uu^udinjt: Re4i4] 
R«pftlr Mjui, T^Pei'ieifln 13*- 

pfcrti CVD'ifvl Optmi w, rtOi- 
lioti T trta.nici>n+ Roujvi 1^*- 
ptifk, Hbip Oppratar, limfvJ- 
C4Ut£T, i’llBELiiiTie'n, rtCi. 13ou 
T n n Bismli TrJCB/iUvn of 1J[U 
ar hIucbIJdei- 



F k iefl ei L CiiT^ta'Ltim 
ActwilnQp TnMng 

You apem* ecitwl 
jornt undrr nRUHnel 4-i™:^ 
tJDil aS cxpel'liMimtl biAlrUf'- 
Lora And teerb by aoiluiI 
aImiii. etpeHruee. Our ah'!! 
broAdculiDff ^ludiw nm a 
freturr ntH dupiiooiHi Jn 
pnv qlIum' erLuxid.. 1 cm Adp 
KFilea in the Jdul ciiy lb 
which TO LrelD. CcDler of 
craHTtel Htlvlly Jo rulio, 
LAlkitie frictum XEul olcs^ 
triciLv. 



BE A 




For A EimSIfflJ Hino ywr covh rwU- 

m*d farr Irum an/ iM.rl at U.. S. lb 
lioa AilicJei will ba allawiKL 



SEND COUFaN MIGHT NOW 

■brnMiiiiF wttJi Lhii' miBpia-' 

d'-jlLw wliiiiH, Iwad -TTaCbnu Itnnirdk 
sUiv inr Ft« Dia^k >3f dr^VvlIii 



When tcrUinff plcaee mciiffon. Pojmlar J/ecIiaiWcs 




TRIAL LESSON in 

ee-DRAFTING 

11 oviiT 17 jeans f>f iige jieo4 for thb lYee Trial 
Lesson In I drafting. Inteneitlnff and biitmo- 
live. Stiawe hew eiufy tu If am of ftomr by 
Ci-T.C. Mrtbddr Wq lal-niqli *11 roiitr. Gri nmdjF now fap 
OiirnaX'^qt'liiK rrpgi'^iiiBl'liei «prjiiiif Ear ItiiIuiiI UhiIi:^ 
im . WrJia 

CHICAGO TECH COLLEGE 

Tacii Wdi.. iH 1, e*lli Pu, Clite«.i», 



HARDY NORTHERN GROWN 




SEEDS 



bit Oai 



wed. 



F a m a 1 ) V 
bbir+ IRK]. 

_ JlBidiait, 

«£tni la MllUqi *ni] bcnl. 



I. FiuH-i fiipiiBlil.Ff. Iinavy |i|iain>- 

I. Chipu.v free: 

30 n. ROW SWEET PEAS 

□lnrUisi.4 brrt^ fliFwirfinl BpCdr-r B-awf 
T7I1. iLDUtli Ew q SO fl. rr.v la pMwrl.nl 
erJoriL JOc GJl M fl. bunLcr 

IiHUmde PdjijPkH fflc^ on Ifinilua 

ytnw^w /Ot, AH > fS* 

H.fHlAfih, fHl| lllBvtk. R. IL 





t/e), 3 Htnida (Levtn- 



OIAOIOLUI 

3 Souvenir 3 OmrEe Queen (Oesufif) 

einiu 3 Purest of All ( IVhiu), 3 Hf 

dff)t i OinUin ii!i^ Baibs as Abmc 

4 C£» TWO LOTS TO Ft 2 Be 

90 mixed for SOc — POSTPAID 
REGAL RUL« GO. DEPT. il. WESTPORT. CONN. 

$25 A WEEK FOI YN 

ATtd work 12 haura a week. Gteat p\an filUistrated) 
to breed PR RovpI sciUAbft, Ask for new fre* 
Librerv 4, HKnrf 3-et, Rtsmp for rniiling. CJet 
detniUi l-eoin wli&l, wb>', bow, where, facto. 

PItimuiL R«L Sptb Cfi.. 613 H. St., |VTelra«. Mass. 




RAISE RABBITS FOR US 



KRAI 

WE PAT vW UP TD t«.» 

T«M«H wiTlf ieAnM,|Tf . 

lltuiljmlad biKik and cataJaE-. aJaa CCDT af liw lilBniSiiJI 
nevhlT FAiniCW uhI nHMitfaJT Bkukat h«lljtWa l Aw iw to g 
BBm«B af baran In Tarhma parti nf WM E 4 I>- 

Ltm^naalT bar all rakUti lyffarad tbam All far 1C aaniW. Adi0m 
LXnWWH CMTCRPHIH Wt HOI Wtovl, MEW CITY, M.V. 



AJlOO P«nf Ywli 

MTP'NirnE^ lua< 



nmm 




tt WOfeXRFUL POULTPY BOOH 



EEniCT'a Iluui 9it*rt*d EJIWT CHtCU and TUUHtT 

PDVLTV. ,alu WUHiM CCilBka Uid Hafara roalai Ef 
llraaaq, oil Java. ln.^cC«d; If'Btlaraci Tcilid . Lih 



i ■ rt* I'UIIpIb ar 'CockVrdi. 



hXW CIHAR 
IjcnPEnt ptdna and wMfe Rale panlTi. 

DEJ)R>TG HATCHERV,»e E9» ClerindDjDwa 



BOOK PRI 



PouLTiiP«PEii 2 r.;... 25 i; 



I'lita ar pin Lhbi ad on a IriLrr *iLrt riiur niima arvl 
kUaraiB and' ir^P It tn Vi if Ltb 25 C., Iilarnpi or rern i 
f«- Lhi r«xt ll Laiuri. Afnarickni PPuhry J4Urn*l 
532 SD. Cbrh Si rtwt Chiciae. I HimJe 





ARTISTS MAKE MONEY 

Ftnd yuur abili^. Band name, age, oeeupaLfon and addma 
ferFw VoaAtiDbDl Art TeeL 

Federal SehowN, Inc., ms MmH S ctailt SIR., minn«A|Hil|f , Minn, 



SHOW CARD 
LETTERING 



HBitE Is the very ceurio tdu nued If you uetk a Doiltcin tt i Ehcnr 
turd Lett«i-rr or £]so Leutrer, nr went to huTo ■ buatceii of yaur 
ourTL Complete tnd pnctlcal od 4 HirtHrliiilly ArnLiued iq sgeet tbs 
Tie«di nf ihk ituddni who ttuiUet at bom«- VVrltten by L. ^Dllcr, 
PrlDclpil Ilf the Inlematlonal School of An member of Iha Amerl^ 
can FedenLlon at ArU. and Tha NiiIIohaL SaCldr cf CnttimflA. 
Hai l cflUEHBi fur Free BoobieL 

I INTERNATIONAL SCHOOL OF ART ! 

[ DivUki of tho livNmatlopiAl CornEiMindonca Suhi»lt I 

I Bm 5B57*Hp Screutiifl, Pennt, | 

1 without eml or obllcxllcn. pleapo a«nd me fall detalli of ■ 
your home^flud:^ couran in I 

I O □ Shew Cwri Ldtter log □ CArtMulnw | 



Jdifrrat 











POPULAR MECHANICS ADVERTISING SECTION 
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ART LESSONS 



Art, CjrlMUlllCt L«mrlMr^uiBtDm]r, pflnjwsi it*. 

J’aniimi A<-t ttrhni^ lnflLriulr«„ R4rtvrrill ■! 



Vkbm TktanM Arthl WMt i^4| 

Tt)M t IliKTClUrlt ^inisrwlhdr ChLIM tVUlhirtCBniBHrEtMl 

eiin, p.Jt, 

n-i»r 

KH*t 

nM Dirr dtA bImP'i niuln initruc^i^n plnFm 

hcruTE m*f, tnnld ^<*v|iiip[iiiBL 1£A limb nl drawini 
UiiEier iiiplipd-nit FffCEr Cr^^uirbi Omu^ bi'jm tu t<iy) 
Mllr El -AS M E*r Pi;bitHiiD 

|L|iin Mwmt bach i( wil drlwhkra iJt^t mn|n.4- 

lEu. ywr v»p* tIinB <■ Ail -InlB big w m» f 

MUCATEPHAl. »IUI*W.* Cft.* O—t. lOWi 




ftHlM-, Wb. 




HAVE A LAUGH! 

myirlL/jF inrif rtnlrrU^h ITHur frlr^ili. Clic UEn *iE Evaj 
ipjljv Writ^ Ut niBT frwj. Bl.iuiirH.iwl jlitlMjn fpmMi*l^T< *c«r"i 

ci( tiHWHl nnd {luialeil iBikTiL trlrkH mid itiiTEitiei'. Kncfmwr ItSa u^iuJ. bp'JI 

liirlyda TUSE£ Eli duj blcil kau|Ui liiKi. 

M*WA4Jir CWWPAHT Ibia IT. LOUIE, WO. 

MAKE GLAZED GARDEN POTTERY 

BEidarBcl, gl»«d iMhrrEln EKfPirt^ bindn nrithuaL 
mo4d>. ^Ta nx.pdi'io'licfl l3Bbd>*fi. U« anil'' und. bad cciDECitL 

Zi&WI di^enat dnigna Ipinlbgtha. vkaa^ Jati, .pLo.. BLg 
tirofiln. flpnd ithi far Unoldpt. wjJar plgt<f. *ip. 

NATIONAL EH>TTERr£S CO., 424 Socond Av«.^ 5a., 
Rpqm H Mlnngjpbli*. Minn, 

'MIPaMODELSI 

0«l lhL» d>Mly rllfria* et tma- hPI* tanlcU 
i^jrini cUiud. vi^iuL ni-« n-M, ad4» iii»d. 
drl'nir iltl-nCA, Sand lb (ib nia) |iV faiH' 

■UT mwacL aa Owwiw if » fwiirii, TinMt 







Make Money at Home / 



jMn HlrlMWin tn rpur pvllw or «lied. Eidualw 
MW prooeiw. ^Uffw, bfftler, quieter crops. More 
mone; foe r<nil iM r» m mm iwM. Vrll* lir f<w ItA, 

AmHc» HntirMra Ltri,, 0««4» ffTA Tmalt, OsL 

AERO SOCKET LIMBS 

Are made to be romfortable. CliaQD£t Bare apatd, bllncn an 
utikiioim to weAren of — 

Aero Socket, limbs. ** * \_ 

H'HtE /pf pirviylar bihv. { 

l«n IKIM Ailll)Cl»1 Llufe Cl 
ti CfttM mi. 








Why Be Called "Baldy"? 

Fre« Btxiklef: 

Tells You How 
To Overcome Your 
Hair Troubles 
/ : ^ Send for It TODAY! 

1..08B of hair Is no ututErcsEary — "KAtEl VlTAl.lTV'"-.”tl]e luw 
avieutldc nyntruj of ludr culrurt — alrOPe falllug iwlr — ovorromas 
(lAudrufr — prumniiti the itnawUi ot lunurtant luilr. UAlft 
VITALITY Bj’Hlrm dues eloi rciiulrD you to purrbe«e exi»englve 
lOTiJcs or appATatuB. Thla lusw and lEdproveil pyutem of biidr liyelcne 
Is Bimple sud moat effective — nudoraf^ by the mrdLcal Drofb&ilau. 
My booklet, " The SirfT Of Halr,“ t«]U how the Hvstem mn help you 
" ' lule Inf ortnatlo n on 





to overrouie your Jialr truuhhsi — ramaliu vniuuule Inf ortnatlo n c 
therarQof tl^eluJrandscato. This book In t'KIvKvHend for It Todii. 



A cord will do. ARTHU 
Brooltlyo. Y. 



LfcE.D5, 2734 W. lith St., Etapt. 



k; 




Eitiimitiatton 




e« CIVIL ENGINEERING 

3.S«h 

lj.GOt llluatFatlOnB. NaSriS: 
vlBcd adltlvn by twtlva al 
A nuarliU** traalMt •ngliiHirt. 

lBi.liidn: B4ir¥Vjrint, bcldiMH, rhQmuft, 
itetL ■tracliB'BB, m im [piprl mcHUwiinL 
waiHTT iwriEJjr, triad ImdidJav, aif, Baaif 

M Ufak naatWa C*wnl Md 
Wajagad. 

Earn *5,0002? a year and up fit'll.'^*.*; 

wanted NOW. I-lnnrmoua amnuntn are betriR spent In all kLodii of 
public worltA and ami a dime la apeal uutll the {■rOelttcOT iMfl pmuLted 
plmiH. ThClJ Ha railBt direct the wni-k. It's a blJl Job tttlfJ tbcTE are 
not eboitHh men tu go around. Everywhere jou go. you bm read 
work ROltv on — water and jiowcr ayatema being hiillt— vut pn>jecta 
ot all klbiu. Hera Is V*ur Opi»rtiin|tr tc eei the hecodsafy iruln^ 
Ing rinht at home. ThOM boolm are oom ptet# and SEmply writ ton Hu 
atiyobo oan understand them. Start now on our FftEE akamLnatbu 
plan. Mull the Coupon without ohUffallori. 

Amarlun TefltrtJut S4Clalr, 

Dmpt. C‘31), Draiel at 51th SL^ Chicafa 

t In. J10R.Rnw Hi* CTVtL EN<] J7f EI=:nrN'G Cyi r(.p..dU Ii* ID fi:«yi FttFE, 

t will cthdtl' thn Tnw hdU Inii I dm (ci fity orrlliiiLi f<B' Iba |i,dB rd the 

ftltla YTtluiBii 11 [ iHTtiim tlitrik willilii [Q itirr It I v]ih ti> ^h-d iMm. 1 vlU Htid ynii 
I? n.rt»t t|i* i4h i|uy^ Ltu.), la B. bifiitih, k[n|iU pripk i* 

HaIhI btcih EilLlWb. 

^..,.,.,,.,...,..., 4 .,.,.,.,., 

AddlCM. ...,r-..r.,.,,,,.x-T--i ..-..r.r..-.,.-.r.-...-........-....H.r.T.* 



(.dUaca tfJlfr Uifinf aff, WBkeaUBK, imjir«vyy'i. Raw a.»ii •J'drtw) 




Start U260 to $2100 aYear 

PICK YOUR FUTURE JOB 

MENp BOYS — 18 to 50 



RflllwA)r Postal Clsrlu 

lioilway Pwla] Clerta get SL,UOO tte first year rcfiulurj beina 
paid on the Erat and fifiewnth ot each mobtlt fS7l).17 each pay 
day). Their pay U quickly Increnaed, the niakimum heiuR 
a year. each pay day.) 




1 Daw On — 3 Day! Off — Full Pay 

Railw’fly Piiftta] Clerks on loriR runa usually wnrC 3 dayn and 
hove 3 daye off duty nr in the saraii proportinu. Duriiut this 
iLifT duly their pay continues lust ns thouieh tltey were workiiiH, 
They travel un a pnaa wheti on hurmeM, When they Jirow' old, 
they ore retired with n pensiou. 

evty Mall C^rrlarit Pnt Offlev Clerks 
Clerkfi nxul Carriers miw' rommenne at. $1,700 a year and 
automatirnlly lufrease $100 a yeat to $2,100 und $2,300< 
Ouetome and Inirnlfrant Inipeator 
Flalory, lb start, S2,K>0t Men 21 to 4n. Work CDUUectcrJ 
with examiitins imniigrantn and merebandise enter inft the 
country fruiu Torei^u porte. 

Winter and Sprint EiumlnAtlom Ek|k««l*d' 

Muuy wintef and apriiiA eknininatirnaare expected and thuBe 
wiabins pcMitionB ihaLild qualify at once. 

G«t Frta Ll«t bf pHttlons 

Fill out the fnllow-mg eoupoa. Toox it off emd mmil it today — 
ftbw% At once; 

This invcBtTiijent mny reauU in your eetting a life big-pntd 
Movernment job. 



FRANKLIN INSTITUTE, Dept. M 174, RDcliatf«r, N, Y, 

Rush to me entlrriy free of ehnfvfl (.D.a full description ot the 



sscnptioi 

altbun cheelted bflow: Free Copy of SZ-uoire buuk, ■'tlow to 

tJel a tf. 3. Oovemment Jnb": (31 A Ihl OF iL S, tJoverument 
Jobs: f4) Read xtolnters on bow tu ggt a tiuvemment Job. 

D Rallwew Festal Clark...., .<itart 519th V*ar) 

□ P4*t Offlu Cl«rk... .... 4 4 4..i$ltrt i70a year] 

□ Clly Mall Carriar. isiurt i7bt ytarj 

□ oiilca Olark— F||« Clark 

□ InspaCltr *f Cutlami. ..... 

n iwimiaruftt Intpactar. . , 

□ Llquar Gatlfir-Gtarahaapar 



$ltrt 

9luH 

fStsrt 

Start 

Slart 

Start 



;i 



IJEk year) 
3101 raar 
3100 yaar 
3H0 vaar 



Nome 



Address. 



U*a Tlili Ceupan Bafar* Vau Mlalay It 



When icrfflnp' ji/coiS'C iPicnffon Populor 
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POPCTLAR MECHAMICS ADVEHTISIHG SECTIOM 




TO MEN WHO I 

WANT TO MAKE . 

more money i 

You don't ''get'’ raises these days | 

—you earn them [ 

Tumi; 3 re strenuous times m ^rhich we live, * 

CampetlUoa is keen . , . cfifideury must be hinh, | 

No lonjcer cjiti you ‘Tiit ih<i boss’" for a tsiw I 

and i?et it '^on your nerve.” * 

You fet raises these days on your ability— ■ 
and your training, | 

Today a m.'tn mtist think about bimself -—and 
his luiure. Remcmbrr this: If you’re just get* I 
tiuR Wi. you"re falling behind. The way to be I 
Sure of the future is to be sure of yourself [ 

Mm are realmng this — 4 ticw era in Ibe I 

UiitizaEioii of spare lame to acquire jpecialEzjed * 
traanini! Is herel Men who a few years aau _ 
thoimbt they were “sitting on of the world” 1 
today are coming to Intcmationnl Correspon- * 
dence Scbools for training. StiH more Are enroll- ■ 
ing because they want to make more money, I 
Do you want to earn more? If you do^ we 
cbalien^ you to mark and mafl this coupon! ■ 
It has been the beginning of success for tnen all | 
over the world. 

But don't bother !f you^re a quitterl It takes | 
fight and hard work lo get ahead these days — I 
and we^jk'knerd, spinelras men have no niore 

chance of helping liicin Selves- hy sparc-tfmc etudy I 
than they have of getling a taEsel I 

If you're a fighlei — if you're willing to risk 
B ihree-cent stamp ou youtidf — mark and mail I 
this coupon today t I 



iNTERNATtO-NAL CORK ESPON D ENCf! SCHOOLS 



**Tkt I/uHriity" Bax 5SS4-ft, Scmloi, Pibh. 

trithout cost er ohllealkm, uirhia svrH] me 4 toot of 
jenjT bmlclBt, "Whs Wlnt tad Why,"' and full parliculir* 
about tha iunjeet lnf<tre wlileh I tuire matJbed X; 
TECHNiCAt, AND INDUSTRIAL COimSE9 



O -Arotiiect 
O AxcLIlAciaral T^mruinaa- 

□ Builiiiiia Eaiitnalinc 
P WfHxl Millworkinc 

P ContTMtor and tjuJIdvr' 

P RlrortaraJ Draftah-iAB 

□ Qioictiiril Enaine«r 
P £Lflciri«ol EnciiKxu 
P ELmtrie I.lclUfqf 

§ We1diDf. EleetriQ and Om 
Tdoenph Enj[iJiqer 
TalaphcHiD Wotk. 

D [iiTwiitL^ ■od Pnt^BLtlLB 
D M«clu£LH!aJ EnfinH'f 
□ MaeliJiiAUiBl DrartpmAn 
□ PaUfi'rnDitikffr □ Alarhiidat 
P RMdicia UlurprSnlji 
P JliMit Tewitmioit Dit Mclals 
P Civil Enain-D^ 

P lllahway Enatnw'rEnf 
n J^4rvwin.B and 
Q Iju ED^nH Q Touliuakvr 
C rjiewd K 3 D M 
Q AviabkiB Encinna 



P bridfD EoaiilPCT 

P AhtiGlnDliUB W-bek 
P Plumbltie D£iu.m Fining 

□ llBalinC P Vflatilalinu 

D Air C<m 4 itioninr 

P Haaitary EnthbKr 
t] i^Dci Alcial! Workvr 
P Ktentn Enitn««r 
m Mvito* Eniinwr 
O Rffriai^rNtim 
G K. iU I^omntSv-™ 

P It, IL ISectfota Fqrvman 
G li, 1L BrUtCA and iOuildina 
Foremui □ A4r Bimke* 
P n, IL J&icnajman 
P rjt»r ruiA-cj" 

□ Ct-tmlitry 

□ Ce«l Minina Eriahirer 

O Nfcvij&tiaiB D Aart4Uttrt- 
Q Tulito Ovnrwer or l^upu 
QC&fion M an urfl-Kiurbi 

g WooIwq AlanufantUI-hpa 
Fruis Oron'inr □ ilwdio 
P Fwillry F'^LTiELina' 



BUSINESS TftAtHING COURSES 



P TIoaLcHW! MaqJVeiitcBt 

□ Induatrial ManacrtuMit 

□ Trailia ManarniiiaDt 

O Coat AecciUBLani 

□ A^Muntanfa/ aa-it 

ClIVA, Coach iaa 
P Bookkwpina 
P Serretariid W-orli 
P Hiujiuh P Frcbck 

□ Hda titntiflhSb 

P WallimEwr D^enralUkS 

flalmmKBhhit 



P A-itvwriiinr 
P BuaicirM t 'rHTwponddiCa 
C LotWrinie -Hbow Canla 
P J?Laiocr>.phv Typing. 
P >'] nji [ u h Q £igna 

P Civil iHvrvlrt 
O RaDwny &Iai! Clwfc 
O Mail Carriw 
P a rado fkhoot Rnhiinrta 

□ Hi«ll School RnhjfMita 

□ CoUaae I*rrp»r 3 itnf^ 

P Ftnit Ymtr Coll^TTr- 



□ £wvj«f Statura Saioiinanahip □ lilLiaLniiina □ 



NamD-j-H-. 

film:! AddreU.,,., 

ChF.„, 



...Ajjo.- 



,SUle. 



OccunatEnn 

If jnpu rei^do In Ciwado, «fnHr fAia euuri<irt fp liiff 
f ntcriial ional CorreanaFirffTiTfr flcfiPOiTR [da* XitJFiO^d, 

JfcFrt(.rroi, Cilrtada. 

Wk&n turtfinr? pJeewe mention Poimfrtr jlfccftoulcs 



Increase Your 

Earning Power 

.^pply time nod Tshfir-eaving kinka to your work. 
Your L-fllcieucy W'lU nooii bo rceogiiijCiMl nitd yOti w'iil be 
in tine for lulvaueenaoiit. 

[f you do mnrhinr phop work of ftny kind, sheet-metfil 
Work, pointing, eurp^ii Lrj'^ uuio repiiiriug., furrilng con-^ 
Crete work, plumbing, elcLtrii-ul work, welding, building- 
gldflA wcrki gcrnral rppftiririK, tnnl-making, poultry' roifl- 
iuBi rrmeonry or home repnir work, get this 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
IDEAS FOR SHOPMEN 
and hand YMEN 

JUST PUBLISHED 

SHOP 
NOTES 

for 

1935 



332 Articles 
721 Illustrations 
224 Pages 
Price 50c 
I See partial list 
of 

contents below 




usr WAYS TO 00 HAHO IHINGS 



Hfvun uEPiAJwm ni^ 




Ischidlni the new l!J3( Isiaiie lIlttBtnLtefl above, thert art 
attffit VDhiin«e In ths Shop ^^utcs Ljhrary of srtOO eaaHy uii- 
dcratood ithnrt cuia to evoryni-ay Job*. Hera Are Juat a few 
of tbii BubJeCEfl uhea ^ram tho Latest Ihuo. 



Wn-hiiu vJl-li 
Unfit ti^w, Ciliu 

Ilf«l I'TEitliiic [»r Il-tUL, 

Kl-eel, Bnii, CbppeE, 
Ajutnln um 

Jii-Ap-lni la 

Bliapr 

Kni** -tctloH 
^■rW'krLn.C 

Ixirt, lAbW SavIdS 

Luttip Kinkw £liap1« 
Sfinoiai 
Turaiiii StiiKa^ 

A 

Nc«B jS^lETl. F 1 >->Ki|i 1 A 

P>in<- Cbb 

n<rd lF«pkviiii W-wvias 

liciHll'ldB S^bFimAB 
SiiDdn' FTtFiii Air 1 -t> Fart-i 
SoiQd, Unf Ln Wtvkfhop 
iiAw Xabl-B, AdjuituliLe 



Atita IScvtfEral T[ij4t 
Ltbir l'«lti 

Alika ’Riiiht'ki. LafcRlinif 
lUadaiw. Tuniox Up 
flrU Habd«, Fortablv 
b„AP h^tiMI PJEmi^. C. 1 A, 

CuliJ CIi^hJj, U<lih| 

Dn-nrlnE A Ufa W keEl*. 

CI^Tii»i 

Drill Frrrr, irnm^mAdi 
UiitE,rrc'^i FT.ibEvnia, 
rtulriiu 

p^irii>E 

LLt-rfrlcril Ra- 

il liidinc 

LI«rtriaii;aB, Bliprt Cu 4 -r 
| cr 

IVitao !klid« fn>n Cnain 

EAch Volume eontainn approxImBtrly 3 ^ aTtLelfo and !k )0 
Uluatrntlom and hw 192 ^ of more iiagpj. Thlg: unrlvuTed hhniry 
i 4 ittiop nelpfl mav be secured tor a hmlLHl lime oUIf- After 
the prAHcnt nnppir of book^ la citibUetrd. the OfTcr must be 
w'khilnLwn, 



RhruU fliiv, SjKdnl Dm 
.aiifdHttiis vilta EJuLtIe 
A ft 

et-n'^niLlne' bodtrn, Wl±it 
^l-cnK miiA Fahrl« fii^ 
B<Mt ail'll Aiica 
Ti-[hi Liid: Dit* 

Toal CimI, lirv-iahl* 
Window A 1 1 r*Di.bp[i, 
SirVfil eir^rn 

Wiijdaw |)lJt4>;rR, }.[*.. 

rhali Di>w 

Trad* 

WfKMl CbtHL*, Truti aE 
Uildif 

Woo^ JotntR wnii n^nid 
Twil* 

W'lit'fc iltmtzhn Ifpii Enn 

nuM 

Warkphop, Motorii* 
I'-uur 
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popular MECHANICS PRESS. 

ZDd C« Ofitarl* St., Ro«m tjS, Chicago, Ml. 

Hend me, aa per your olTcr, Lho fDlIbwIng Lonke. 1 will pay 
iBtinan ptrlcR and small arnpunt uf piiiiitaA^. My money wrlll 
refunded ir 1 am not aatlsped. (Cbcch wtiat you wanL) 
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Twenty-Five Million Homes! 



F irst and foremost in t[ic heart of every man and woman 
is the desire for a Jiewj a better and a cheaper home* 

Such a national and international authority as Mr* Kettering 
has publicly stated that today America needs twenty-five jnil- 
lion new homes. It will take a hundred billion dollars to supply 
the new homes of the new era and take care of one-half of us. 
That means a hundred billion paid to ourselves for work and 
material. 

] maintain that industry can iiow^ step forw^ard^ — produce 
these twenty- five million needed homes — re -employ idle labor 
on a vast scale, rehabilitate idle plants — reopen sources of raw 
materials and definitely establish recovery on a sound and per- 
manent foundation. 



Industry alone can do this thing* Alw'ays giving more and 
more for less and less, alw'ays giving a better product for less 
money* The home of the immediate fviture wall lx; to the home 
of the present what this yearis latest model motor is to the 
horse and buggy of forty ) ears ago. 



This is no idle, imaginative dream. Many capable, resource- 
ful, inventive minds have been at work for years, evolving the 
technique that makes this thing industrially possible. No effort 
for broad social betterment could be so far-rcachiiig, no incen- 
tive toward better citizenship mure powerful, no contribution 
to the beautiful life more vitally important* 
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7]^e NEXT WAR 




;ef j 

^ By GENERAL WILLIAM MITCHELL 

Foftner C^tntnanditr Air Fore^a, A^E-F, 

A IRCRAFT can now be biiilt iWt will 
^ go around the world at the equator 
on one charge of fuel. 

Lighter^than-aiT ^raft now can be made 
to carry fifty tqj^ o£. useful ipad 

, besides creW and fuefi'^hey can ascetid'to 
. 30,000 feet :or more, and their radius of 



action is greater than that of any other 
li^nowm means of transportation. 

Heavier-than-air craft now can be made 
to go from 6^000 to 8,000 mileSt carrying 
4,000 pounds of bombs, to operate at an 
altitude of 35,000 feet, and at a speed be- 
tween 300 and 400 miles an hour. 

But at present we are in a period of ar- 
rested development in air power plants 



IfiZ 








merit of on etitirely new 
type of engme, lighter, 
stronger, safer and less 
complicated* The mod- 
ern gasoline engine has 
from 2,000 to 5,000 dif- 
ferent parts, one of the 
most complicated mech- 
anisms ever made* not 
excepting the mechan- 
ical toys of the middle 
ages. 

What can air power 
actually do? We have 
proved that it is impos- 
sihle by any known 
means to prevent air- 
craft from flying over 
any point, such as a city 
or manufacturing area. 



OM-Ton pAmb B^ing Dtliver^d Pfo/w art(f a of High 

Pow*r*d Anti-Aircrafl SmarOhlightB Smarehing Shy far Planma 



because we cannot easily get away from 
the internal -combustion engine. We are 
making these bigger and more powerful 
continually t at present up to about 4,000 
horsepower^ while our engine fuel is being 
made safer and more economical. Steam 
engines and rocket engines are being ex- 
perimented with, but our greatest aerial 
development will come with the develop- 



Therefore aircraft can go anywhere wc 
wish to put them* 

Suppose an enemy air force occupied 
Kuskokwim Valley, Alaska, and estab- 
lished an air fortress there consisting of a 
subterranean series of hangars protected 
against gas attacks'. 

Auxiliary air fortresses could be placed 
in two or three other locations. With 







^ POPUDAU MECHANICS 




last war tliat It requires 
comparatively liUlc aeri- 
al activity to cause the 
i^vacuation of a city. Peo- 
ple become terrified even 
at the sound or appear- 
ance of airplanes. In the 
future they will neither 
hear nor see tliem: the 
first indication of their 
presence will be Ihc ex- 
plosion of enormous pro- 
}eclilcs and the sprinkling 
of gas. 

Should this occur in a 
city such as New York, 
one of the greatest disas- 



Utine S^vnd La^ttt^r lo Spal Ptan*M; Btlow, Plane 
Dinctar Used to Locate Ertrmy Aircroftt Ctt Thtir Rorts* 
aitd Angte of Girn/irc NweeBBary fa Bring Them Dau/n 



dominance of the air, all 
shipping will be de- 
stroyed by the attacker 
and it wLU he impussilile 
to move troops acroiis 
water areas and probably 
also across land area.H, on 
account of heavy concen- 
trations of gas. 

Now suppose the enemy 
launches atr attacks from 
his subterranean bases 
against the triangle New 
York - Chicago - Washing- 
ton. Seven transcontinei^i- 
tal railroads are put out 
of business by heavy 
bombs and concentra^ 
lions of gas^ by the destruction of tunnels, 
bridges^ yards and roadways. Suppose the 
aqueducts of ten reservoirs feeding the 
great cities with water are destroyed, end 
the water supply itself is gassed. Suppose 
twenty great power plants in this area are 
smashed or rendered incapable of work- 
ing, What could the population do? It 
would not have electric power or water, 
it would be so curtailed in its transporta- 
tion as to make it impossible for the peo- 
ple to subsist. 

In addition, suppose that the cities them- 
selves are attacked directly by high ex- 
plosive bombs and gas. We learned in the 



ters in history would result. High explo- 
sive bombs are extremely incendiary, A 
few well placed would put the city in 
flames which could not be controlled, A 
little gas mixed with the high explosive 
would spread terror and panic among the 
population. Two or three modern air- 
planes, attacking each of seven cities in 
this area nightly, would drive at least 
20, 000, 000 people from their homes. 

In all probability, we shall not see the 
great numbers of airplanes we had in the 
last war. Now, aerial power will be exert- 
ed by air cruisers. They will set out on 
their missions alone. Their crews will be 
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POPULAR JIECH-ANTCS 




Diagrarn o/ Afiti-Aireraft Baittr^f in Optrtttian, Shoiifing Director in C»ri‘ 
Cofnmnndmr^m Tmlttcop* at Ltft and Height Findtf at ftirht 



equipped with high- aiti' 
tude suitSt which carry 
oxygen oti the hellSt and 
chemical means of heat- 
ing them. Automatic pi- 
lots will guide the ships. 
The course will be 
checked by radio in a 
manner which cannot be 
interfered with by the 
Gnetn 5 ^ It Is difUcult 
to find aircraft in heavy 
clouds and in the dark* 
that the menace of op- 
posing aircraft will he al- 
most negligible* 

The simplest form of 
w e a p n will l> o the 
dropped bomb, contain-^ 
ing chemical explosive, 
gas or incendiary com- 
pounds, Modern bomb 
sights are stabilized with 
gyroscopes aj;id so ar- 
ranged that the altitude, 
drift and speed arc auto- 
matically taken care of 
on the instrument itself 
Aircraft may **stand ofT^’^ 
miles from a city and 
send projectiles into it by 
air torpedoes, which are 



Anii'Aireraft Bat t wry in Action 

and a 2y000-^Peund 

really small airplanes 
guided by gyro*s and ra- 
dio, or by gliding bombs 
whicht when dropped, 
will attain a speed through 
force of gravity sufilcient 
to Qy them, Gyroscopic 
control then puts them on 
their course and they 
speed straight to their 
target 

Of the ninety-six aero- 
nautical records held in 
the world, the United 
Stales hold.s about six* 
During the last month or 
so^ a Russian has flo\sTi 
7,700 miles without land- 
ing or refueling. An Ital- 
ian has flown at a speed 
of 440 miles an hour* An 
English plane has flowm 
from England to Austra- 
lia. 11.300 miles, in less 
than three days, %vhile 
Kingsford-Smith flies the 
Pacific, with one jump of 
well over 3,000 miles, and 
finds little specks of is- 

(Cantlnued ta pate 13SA> 
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BigM, that PvnHuc m Ouf 
f0 .fiiDui BtHX'trfill FraiJii! on 
"Whi^h Im htoantcii 
fiody ivrtfi Atl-^Steel Topi 
BctoWf CirElf, thv P af^tio e 
PtM*hi F^titur-fi include fty- 
drnaiK Prakr* nnJ Pfl 
dent Lighting System 



Bightr the Pontiac Six^Cylindmr 
Engine Which C^antainw 
Altpy Connect ing- Bod Bearingwj 
the Eighty-Ono M ar m* power 
Engine P rad ucem a Speed af 
Eighty: Pontiac Aleo I# Offer- 
ing un Eight-C ytioder Car 



Hudson Sedan on l24^Inch Whetthase with Eight -Cylinder Engine Deveiaping 
tld Hareepoweri Hudson Also Offers a BoloWf the T vrraplane 
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1935 



jVjeul Springing 
IV^Aifh fi SuiJ ta Produce 

Ridinf of Comfort ; fig-^ 

are h the Scmi*EUiptif: Spttngi, 
fig ur«r Oaub^«-d4cffon Sheck 
Absorbers end Figure H, the Ride 
Stohiii^r t This S^-stem Replaces 
Suwpwnrton of Front Wheel# in 
the PiymQvthf the Engine^ Part 
of Which is Pietaredt Ftaiuren art 
i4^>-Cpo^el^^ ^H'rnfdf, IVcrfpr 
Juckctx BfMtcnding tht Full Ftngth 
of the Cyiindmr Sores and Caff- 
hmied Ignition Which Perntits 
Maximum Sparh Aduofirp far 
Fiiti Economy ufithoat Acceiera- 
fjon "Ping” or Hetonution 



Right ^ Recfd-On View of the New Flymawth ; 
jVofc fl^ir Matoium Radiator Sheilr the New 
Style Read Lampe aad the Unn»uul Fender 
Treotrnentf the Design Marks Artother Ad- 
vance toward the in ^jrcanllmfn^ 

Adjustmeat of Toppelm is Made Easy by dn 
Arrangement Whereby the and d Cou^ 

er Plate Are Remaifcd to Reach That Part of 
the Engine; Some Features of the Plymouth 
Engine Are ^‘Floating Power" Mounting Sr 
Alutnitium Attoy Pistons, Removable Connect- 
ing-Rod Bearings end Votve S<nf 
the Cvr Has a Four-Bearing Cranksho/t and 
Roller- Bearing UnivctSaft 



Side Vieto of tho Ptymoalh; Nate the Treatment of tAe Hoodt Ventilating 

£.auaer# Are under the Fendere; One Feuiure Is New Body Canmtructian Whioh 
Brings fAe Car Floor Closer to the Rum^ing Boord, Making the Step-Up Short end 
Giving More tf eight inside f a Simplified Vtn^rfaJi4ft Syr^Cim Permit ■ ^catment ot 
Window ClasSt But Eliminotee Obwtructionsi ihe *'CoVe Ceiling^* EUmirtotes Seams 
and Braiding an tnteriar T rifttt Resulting in a Smart Appearance; Fmatpres from Last 
Year Include Hydraulic Brakes with Centrifuse Brake £>ruiti« anil Alt-Stesl Body 
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POPULAR MECHANICS 




Whicfi tmprov*m Riding 
Qaatiticm with 
Fftint-End SuspEnsion 
atid Rediatribntinn vf 
Wti^htf L^tt, La fmtt 
OldEtnabilE, Has 

Aft-St^st Badyf Hydrau- 
Uc Bfabam and OiLPis-' 
tributing Syrtem tmf/l 
Driiimd t^nssagES That 
Re piacE Oil PipESf Oit 
System Is Cast with Cyl- 
inder and 

Passegs Ir Ca*t Intmgrtd 
Uii'tA ths Blank 



Leftf Studebaker /nifruinenf PonciT^ fVotE Phaniom 
Type Steering WHeeI and Blech and Chrvrrjv Treat- 
ment of Dash; Ffee WhEEliagf Automatic Switch 
Starting end a *'SapEr-Range'* DriUc Arm O/fetmd on 
SptTtC Models; the Dcii'C Device Permit* Tap SpEcds 
at Crtatly ftedueed Enfinw SpcBd* 



Tapi Laft^ the StudebaUcr 
with «) New Sufpen^ 

«ri4n That ImproVES Riding 
Qualities, Cam pound Hy- 
draufie Brahes and Attrac- 
tive ttady Lines; Top, Right, 
Damh o/ jVcuf "Airflaw'* 
DeSata; Right, BslaWf "Air- 
itow" DeSata and '"Air^ 
mtrEam" DrSvfai the Latterf 
a Ntu> pradaeft Hax Front-- 
IVfiecj Sus pension 




^0/77 DRAWING BOARD 
h PROVING GROUND 



It- 
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Left. h*r0 we ieff the 

dutomobiji in minieturB 
4> dBii^neri And an^i- 
neeri iB«lk to determine 
the effect of ajr currentt 
on iti shapel the rnDdel Ti 
ihown in a wind tunnel 
rough which the air it 
forced at high (peed. — 
Courtesy DeSofo hooter 
Corporation. 



HEN a flock of ^eese^’ 

W | turned out to be a fleet 
I of airy) lanes, an idea was 
born in the mind of an 
enjdneer* And that idea led to 
the ( level oy>meiit of an entirely 
new design for automobiles. 
Ever alert for ideas that may 
result in a more eminent motor, 
a better brake or a safer steer- 
inf? system, the enfrineer usually 
is the tirst to catch a vkiou of 
what is to come. Then, from its 
conception in the engineer 
brain, every new car anil every 
part in it traces a trail of trial 
and error over the drafting 
hoard, through wind tunnel and 
precision tests^ to the proving 
ground and finally into actual 
production. 

The '"wild goose'^ incident oc- 
curred in 1927 as Carl Breer, 
Chrysler Corporation engineeri 
diw'e along a Michigan highway. 
The fact that he had mistaken 
the planes for geese started the 
engineer to thinking about aero- 



dynamics. lie looked at his boxiike ear of that 
year and saw^ not the automobile he was driving, 
but a motor car built like an airplane to move 
through the air with a minimum of wind resist- 
ance. 

Impres.spd by his vision, the engineer tried a 
simple experimGTit. ITc thrust his hand out of 
the wijulow of fus car, palm to the wind. The 
wind snapyied his arm hack. But when he turned 
the side of his hard to the wind, the air currents 




RiSHT, aluminurri piifons 

ara ■diadrad for waiqh’f 
and balance againif a 
matlar piitcnj each must 
b« vwithin one'lourt^enth 
of an ounce of niraiter 
piston's wvalghti tbit It orre 
of the praciiiofi tests to 
which parti era iub[ected 
before gotng into modcrr 
cars. 






AbOVE^ aN-steel bodTei 
going down the line for 
buffing and potiihing; Hghtp 
model of the DaSoto frame^ 
wor^, showing a re$em< 
blance to a bridge; thTs 
construction is said to in- 
crease passenger safety. 





OrCLE, left', preparing dlipUy board for foreign 
dealtrt; b«1dw^ irKitS'hot matal that will be forged 
into parft for cart; oircia, rights ihaping model of 
new oar in wa^, — Courteiy OeSoto Motor Corpora- 
tion. 

iiowcMl smwihly sirmuid it* Biwr tiK>k his les* 
sou from the “ifeese^' bark to the e^lpmeennt^ 
liiboratork\s and just seven veins later, an iiu- 
tomobile of ‘"airlltuv"^ desi^tii was iiUroiluftxl 
to tJie ivuj'ltl. 

When an engineer ealehes sueh a vision, he 
takes his pi^oblems of design to a corps of 
draltsmeii. Flvery automobile eompaiiy eiu- 
jiloys iL number uf skUbnl men whu draw hun- 
dreds of sketches of new ears and parts us the 
next year's model is firepured. The cinifts- 
men are always working on new ideas ami 
usually they are yeais ahead of the other fae- 
tors that enter into the of a new ear* 

Executive engincci's follow closely the work 
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Right. ftxdct balance it im-parfaTit 

^Krougfrouf th« car, Avan down to wheel 

end tir*: here w* lee test In which wHtfll 



Above , being faffed ^ ba l- 

anclrtg machine; it ii poittble +d 
termire sKact spot where there is super- 
fluous weight; chart ihowj amount of 
metal to be remowed for correct haftne** 



li belancad by attaching! tmall weights 
to rTm at poin+i marked^ 





Right, checking ac- 
curacy &f pilfon pin hols 
plug gaug^ to wifhin one- 
haff of Orta tea-thouiandth 
of an Ineht — kydjo- 

ma4ic welding of 1 1 a a | 
bodies in Chrytlof Plant; 
this procaii was dai^alopod 
to ipeed up produefien; 
more than fifty spoti are 
welded at the tairie time 
by fhii auto-ma i l* -a iflchire 
that h almoit human. 



j- np 









of tln:' ilrnft.sTtifii, Wht'n u ilesijriif^r hns 
f-oiiiplcleil i) partii’iiUir iiHsisiitmcnt, tHaiv 
ami wax sculjiturs nmlil tiny models ae- 
oordiJiK to ti^jeeiiic'ahous of llm appioviid 
clrawiiif^s. 

From the .sc-nliUors, the models fto to* 
small wind tnimels and other testing de- 



vires. While its i-mitoi's m refill ly ehee^' 
the rxfsiilts. ejieli tiny i*ar is siihjeeted U\ 
the wind imim t test to determine lunv it \ / 

rusists air em rcitls. If Uic test is satk- — 
fuetory^ with wind resistaiiee low, the 
models are turned over to other enprineers 
who work ont (Co^ifinufd fo page I lit A) 





Here it on# of fh# aufompbiL tnduitry't 

giant machinet, a faador' pr#it lhaf thop«t 
motal at high tpsipd; from h«rt tho fonderi 
move to the attambly iint» 
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as Inflate to Save Land I^ane on Wat^‘ 
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Land planes forced down on 
water can be supported for an in- 
definite period by two rubberized 
bags inflated with carbon dioxide. 

The system is automatic. A tube, 
open at one end and running from 
a liquid carbon -dioxide cylinder to the 
landing gear^ fills with water as the plane 
settles in the water. This compresses air 
in the tube* causing a sensitive diaphragm 
S to release the carbon dioxide from the cyl- 
•T inder into the bags as a gas. As the car- 
bon dioxide turns into gas^ it expands 500 
LimeSj filling one bag in each of the upper 

I ^ if- Q 



wings of the plane. The first rush of gas 
fills the bags partially, forcing open the 
trap doors inclosing the bags in the wings. 
The begs drop down and inflation is com- 
pleted, giving a buoyancy that supports 
the plane. The system^ which may be op- 
erated manually, works even if the plane 
lands upside down. 



Super -Racing Auto Exceeds Three Miles per 



Speeds in excess of three mdes per min- 
ute have been attained by a Mercedes- 
Benz auto equipped with a special body 
and racing equipment. On the race course 
at Budapest, Hungary, 
the car reached a speed 
of 320 kilometers per 
hour (slightly more than 
198 miles per hour), a 
record for that type car. 

Except for the driving 
compartment, the body 
somewhat resembles a 
cigar. The nose is round- 
ed and the engine hood 
extends back to the cov- 
er over the driver^s seat. 



This cover, protecting driver and mechanic 
from the rush of the wind at high 
rises sharply above the rest of the 
but is rounded to reduce wnnd resistance. 



Nairn Odd ApfX€Oraft‘CK at Driving Campari mmnt rn Thit Raters DriPmt ts 
FuUy Prattctad fram of Wind bp i^mM-Shapdd CoVmr 









L^ft, Saga tinder Wing Stgirming ta FiU 
toitfi Coi; Rightf Hou/ Syitam WarktJ 
ftoftoin, BagM Su^parfiirff Plane and Pilot 



ATTACH EO To LFPPEft>^ TSlj 
WIWG. (M CASE OF 
IKVEflTED LAWDING _ 

ON WATEft !g 






COILED 

END OF TUBE'.J 

attachedtoK ^ 

f CniNKR O^KJUID CAAbON CMCWlDE 

witS e UNOeA PKSSORE released by 

S SUGHT AtA COMWSSION UN HQ. I 
5 UBNIER 5 ION ^ qr ATFECTIMG SENSITIVE 

CO dijiphradm valve 












MtiiKTHulii* T‘hotfi« raurtMF PutJTjjl^^r' r'luilw 

T«Pi Mic.rophatagraphm at Snout Cry ttaim Madt by H^i7- 

Eon A. B^Iowt Snowfl^tt Enlarsfd 40a Timpm 



I CE ii one of the e&rth^s most remark- 
* able substances* It assumes so many 
shap«5 and does so many strange things 
that its study forn^is a vast and complex 
branch of science, known as “glaciology/" 
Snow, for instance, is only ice In a par- 
ticular form. 

Much inforniation has been obtained in 
connection with snow sur\'eys. These are 
in many mountainous regions 
United States and Canada for the 
practical purpose of predicting each 
spring how much water from the melting 
snows will be available the following 
summer for use in irrigation and power 
production. 

The International Ice Patrol, main- 
tained by the U* S. Coast Guard for the 
protection of shipping on the north At- 
lantic from icebergs, was the starting 
point of a long series of scientific investi- 
gations concerning the formation and 
properties of sea ice in general. The art 
of **ice engineering,” which includes such 
undertakings as the operation of ice- 
breakers, the destruction of ice jams, the 
protection uf aircraft from ice deposits 
and the prevention of ice troubles at wa- 
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of ICE and SNOW 




ter works, has led lu much research on 
thtf pliysics of Ice. 

The microscopic study of ice crystals 
IS not new but the wealih of information 
\yo now possess is mainly a product of 
tlie Iwcnlieth century. The ice crysltil is 
one of natures outstanding mysteries. 

All ciystal libation is mysterious, but the 
case of ICC is the most remarkable be- 
cause it.s eryslals assume a far greater 
variety of forms than do those of any 
other substance. 

The greatest diversity of shapes is not 
found in the crystals formed in water or 
on the surfaces of terrestrial objects, but 
in those that float in the air as clouds or 
fog and that fall— cither separately or 
clustered in flakes— as snow. Tlicse at- 
mospheric crystals arc mostly formed by 
the direct condensation of water vapor 
without passing through the liquid stage, 
though some are built around frozen wa- 
ter droplets, and many are seen under 
the microscope to bo studded witli gran- 
ules of ice til at evidently formed from 
liquid Water. 

Little is known about tbe circunnstances obtaining Sampi* rn H Snpw Survayf Balouj, 

that determine the pattern of an iee crys- 
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branches. They probably orig- 
inate near the ground and arc 
snow crystals In an early stage 
of formation. 

The simpler forms of atmos- 
pheric ice crystal produce 
halos around the sun and moon, 
and of the many varieties of 
halo, several depend for ihclr 
occurrence upon the presence 
in the clouds of particular types 
of crystal. Why a majority of 
crystals in the clouds should 
thus assume a certain shape at 
a certain time is unknown* Pos- 



tal. Of the crystals that originate in 
the free air^ the simpler kinds occur 
in greatest abundance at high lev- 
els, where the air is %'ery cold and 
contains bttle water vapor. They 
float in the lofty cirrus and cirro^ 
stratus clouds, and in our latitudes 
often fall as fine and scanty snow 
in the rear of a passing storm area. 
The rnore complex crystals occur in 
warmer and more humid air* They 
abound in the low clouds of winter 
skies and fall in the heavy snows at 
the front of a storm. 

The more elaborate patterns 
probably start with simple forms 
and are gradually built up. In the 
polar regions it is not uncommon 
for the air to be filled with tiny 
particles of ice known as "diamond 
dust." These particles glitter in the 
sunshine, though they are usually 
too small to be visible individuall^'^ 
to tlie naked eye* Under the micro* 
scope they are found to be simple 
hexagonal plates of ice without 



CryMtalM ttn Blada 
Froztn Raindropx, or 
CfO-JA* ‘of and thr Firti 

Staff* tn CtyttoJlixotion of a 



/« Frrntfu on of Dittany Fiantf Thmy Arm Formmd 

from }Vatmr Riming from Soil inmido thm Siomm and No4 from 
tho CoTfdmnsation of Atmotphoric Moittpro 
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sibly It is due m some cases to the pres- 
ence in the air of a particular kind of im- 
purity, for we know that foreign sub- 
stances often have a marked effect on the 
patterns of crystallisation found in various 
minerals. 

Hoarfrost, deposited on outdoor objects 
chilled by radiation to the sky on clear 
nights, consists in some cases of tiny 
spherical grains resulting from the freez- 
ing of dewdrops. but more commonly of 
crystals congealed directly from the invis- 
ible water vapor in the air. The crystal- 
line forms are quite varied, and. as in the 
case of snov; and cloud crystals, different 
types are produced under different condi- 
tions of temperature and humidity. Hexa- 
gonal tubes with bristly tips are often 
found on frost-nipped vegetation in early 
autumn and late spring. Another inter- 
esting variety resembles a tiny wine glass 
mounted on a slender stem, 

The winter tracery of udndow -panes has 
a number of characteristic forms, ^Vindow 
frost tends to form along scratches on the 
glass, including the invisible curved 
grooves left on the pane by the ordinary 
process of cleaning. The icy deposit called 
'^rime” is a product of foggy weather. The 
water droplets of a fog may remain liquid 
at a temperature well below the freezing 
point, but when, in this ** under cooled^* 
slate, they drift against a solid obstacle, 
they at once change to ice. On mountain 
tops enormous masses of rime are depos- 
ited by drifting fogs and clouds^, giving 
fantastic shapes to everything that stands 
upright in the path of the wind, A com- 
mon kind of rime consists of long feather- 
like masses of crystals, which grow out 
rapidly to windward until they become so 
hca\^ they break off* Rime feathers that 
are more than five feet long have been 
observed to fonn in rt single storm an 
Mount Washington. 

A method has been devised for watch- 
ing the development of ice crystals in a 
mixture of warm and cold air. An older 
laboratory experiment consists of passing a 
beam of light through a slab of ice and 
projecting on a screen the images of the 
starry “ice- flowers” thus revealed. Each 
of these is a water- filled space, retaining 
the outlines of a melted crystal. Far be- 
yond the range of the microscope, the 



iD rubllHlim Plirttfv 

doL/Ernmfnt WHu CftEt Him 

it Testing Samptem of Tear Cam 

TESTER OF TEAR GAS SAMPLES 
CRIES WTHLE HE WORKS 

In order to do hi<? work, a federal lab- 
oratory chemist in Pittsburgh is forced to 
cry every day* He tests samples of tear 
gas before the shipments are sent to banks 
and law-enforcement agencies. Although ^ 
he has been gassed hundreds of times he 
has suffered no permanent injuries. 

‘ 

RETRACTABLE SAW UNIT TILTS : 

J rOK WORK AT ANGLES r 

^ S: 

Designed for ^ 
working at angles, . 
a new bench saw 
can be tilted, per- * 
mitting every 
ounce of power 
to be used* In ad- 
dition, the saw 
blade can be louv- 
ered, clearing the 
table top for other 
work. It is possl- 
cut strips of wood 



3 



ble with this saw to 



{Continued to p&s^e 124A> 
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More Honey ProducecrH^^^^^ 



bees to crawl over him 
without danger* The 
hybrid bees have ej^tra 
long tongues which 
enable them to get 
more honey^ particu- 
larly from deep flow- 
ers* Queen bees of the 
stingless type now are 
being raised for the 
Pacific coast market. 
These queens are in- 
troduced into the hives 
of bee colonics and the 
young queens of the 
new generation are 
mated with the Cau*^ 
casian drones, thus 
breeding out the Ital- 



HMitting th^ Cw>d~Nctur0d Bets Which Do Not Sting Unisss They Arm Sming /njuracf, and Weighing n 
Hive Ctr Dmtwrminm of Honry Pradacod itt TuMtity-^FoitF Hoiifs 



Stingless bees now working on Califor- ian strain. The resulting bees can be han- 

4^ nia farms are producing more honey than died easily without the aid of smoke, nets 




the short-tempered common honey bees. 
A strain of mild*tempered bees was found 
in the Caucasus mountains of Asia and 
taken to Russia where they were crossed 
with the quick-tempered Italian bees to 
produce a strain that is not only sturdy 
and disease -resisting, but so gentle that 
the bees will sting only if injured. It Is 
claimed anyone can pick up a hive of 
these good-natured bees and allow the 



or gloves* 



T** AnRTY.FTVE TON PROPELLERS 
MOVED BY TOUCH OF FINGER 

So delicately balanced are the huge pro- 
pellers of Great Britain's latest super- 
liner, the "Queen Mary/* that even the 
touch of a finger on the giant blades is 
enough to set them in motion* Each of the 
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four propellers weighs thirty-five 
tons and they represent the larg- 
est manganese bronze units ever 
cast. In the rough state^ the weight 
of each casting was about fifty- 
five tons, of which forty- eight tons 
was in the main pouit from two 
ladles, the balance being added as 
feeding metal at intervals to make 
good the liquid shrinkage. The 
construction and assembly of the 
molds, and the melting, casting 
and cooling the metal required 
several weeks of work after which 
several more weeks were spent in 
machining, dressing and polishing 
the propellers and in the process 
of static balancing, , 



PORTABLE POWER SAW 
HAS SAFEGUARDS 

Weighing only twelve pounds, 

5 latest six-inch power saw is 
3, equipped with safety guards. The 

i blade is guarded automatically in 
every position and there is a safe- 
ty guard control for pocket cut- 
ting, The saw has finger tip depth 
and angle adjustment and may be 
tilted to a forty-five degree angle. 

The blade may be changed with- 
\out removing the frame or guard. A spe- 
universal motor, developing one-half 
.^-horsepower at idle speed of 5,000 revolu- 
'^ions per minute, gives the saw a cutting 
spe^ bf 4 hOQO revolutions per minute. A 



/ntrriFc'cAillff Concrittc Blocks Cast to Aitccrmbic Old Brick amt 
tfsed in fmitating Oid Watit 



represents six layers of brickwork, the 
interlocking joints being cemented in such 
a way that the wall appears to be made up 
of individual brick. A wash is applied to 
thp whole to give the effect of great age. 
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DOLLY FOR CABLE REEL SAVES 
BOTH TIME AND LABOR 

Heavy electric cable reels can be han- 
dled without jacking them up or carrying 
frames for un- 
winding by em^ | I 

ploying a reel 
dolly recently / ^ 

deve 



\ . ^1 \j ' J i f A.lv J * elandard six-inch 

blade is Used. The 
saw handles ma- 

IL m up 

^ and seven-eighths 
inches thick. With 
" ^ proper abrasive 

^ heels, stone, 
' niarble, slate and 

f , ■ Lt ' TT 

OLD BRICK WALLS DOTUCATED 
WITH CONCRETE BLOCKS 

Interlocking cast concrete blocks are 
being used to make w'alls to resemble the 
old brick walls such as were popular in 
New England a century ago. Each block 



oped. It I 

consists of a hor- V , J 

izontal frame 
which rests on 
the ground and 

which contains 

two steel rollers 

mounted on ball bearings to support the 
riband permit it jto revolve. 
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StiMtpnaml* anJ Budd BrimdcaMt ^ Whitm Shttt at Tap (iibi'w ThunJar Effacta; ^0^4 
Waahtub at Rifht;^ Cam Organ^ Extrmmt Right, fntraducma Program 



HILDREN'S hour on the ra^io brings 
a fair>’' tale in which a horse climbs a 
glass mountain. Distinctly the listener-in 
hears the scrape of the horse's hoofs and 
the tinkle of breaking glass. 

' Of course, there is no horse and no glass 
mountain in the radio studio. The effect 
is produced by pouring a thin layer of 
sand into a cigar box, then pressing a 
drinking glass into the sand and twisting 
it a little, sending forth a glassy clatter 
that gives the Impression of a horse^s hoofs 
on a slippery, shattery surface. 

This art of producing sound effects is 
growing more and more important in the 
radio drama. It is almost getting to be a 
science. The large studios have labora- 
tories in which experts test out devices 
and methods of getting different sound ef- 



fects. Some of the studibs havb' oOmplet^, 
libraries of records. In one studio over ISO 
records arc kept on file ready for imme- 
diate use, besides one hundred or more 
extra records. About twenty of these rec- 
ords are of various noises made by air-* 
planes, and others give different sounds of 
automobiles. There are also such noises as 
snores, typewriters, football crowds, the 
chopping of trees, monks chanting vespers 
and the croaking of bullfrogs* 

Experts are always busy constructing 
sound- producing machines, many of them 
operated by turning a crank* One of these 
is a big wheel, which, as it is turned at 
whatever speed necessary, grinds over two 
small wooden cylinders, giving the effect 
of wagon wheels on a road. Sometimes the 
sound of a light patter of rain is obtained 
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by the use of tissue paper. There is also 
£1 large rain machine by which a steady 
downpour of rain may be simulated. 
The cfTect is produced by dropping sand 
from a box at the top of the madime 
onto a sheet of metal below. 

A paddle swished back and forth m a 
tufa of water can produce the effect of a 
water whecL water lapping against a 
dock, a rippling stream, or other sounds 
of water. Sometimes a tub is filled with 
soft mud, which, w'hen beaten back and 
forth wdlh a paddle, produces a sound 



Lnft;, 5iinufirfi.nl' Cjanfinf of Priann Door; Ri^htt Soand 
£ife<rfc Oapartmvnt: Operaffiig Maahinm 

in SBC Studio 



DRAMA 




popular MUCHA N its 



186 











Topt Bwti UMtd in Onm Prtgntm: S^tirid Appatatut in tt**t Bot 

tom, TtMt Laboraio^yf Notw Phanegraph jRccorJ library ot Lfft 

as of horses walking on a muddy road. 

The effect of a marching army is obtained 
by means of a frame onto which loose 
blocks are fastened by a cord. This is tee- 



tered back and forth on a 
fulcrum of plaster board 
or card boards and the 
clatter of the blocks pro- 
duces a very realistic ef- 
fect of marching. 

The sound of escaping 
steam, or of bubbles, is 
produced a spray tank 
with compressed air, 
which can be adjusted to 
Various pressures. One 
recent development is a 
metal cylinder, inside ot 
which arc motors, con- 
trolled by a rheostat. 
This is used to simulate 
the sound of tug boats, or 
of machinery^ 

All the sounds must fit 
in exactly with the sec- 
tion of the radio drama* 
so that a man's footsteps 
arc heard at the proper 
time, or a door opens or 
closes with the correct 
emotional efTcct. In open- 
ing or closing a door* care 
must be exercised to pro- 
duce the sound compat- 
ible with the mood of the 
actor. An angry man 
slams a door; consequently* if the actor is 
supposed to go out in high dudgeon* the 
person who manipulates the sound effects 
must have the door slam. Or a door may 
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©pen stealthily in a detective yarn^ or be^ 
closed softly in case of illness. To produce 
these different sounds, long oblong 
have been constructedi. with an inside 
padding^ and in some of them a hollow;^ 
place back of the box to produce reso^^ 
nance. To these boxes are hinged small 
doors, complete with knobs and latches, 
some of these boxes, screen doors also are 
attached, as the sound of the slamming of 
screen door is different from that of a 
door. For the heavy clanging sound 
prison door, a barred iron door is used. 

One piece of “property” is a flight 
steps so constructed that anyone going up 
them can produce the illusion of actually 
mounting stairs. 

Sometimes the sound is produced by 
article, itself, for the laboratories have 
ephone instruments, cash registers, tele- 
graph instruments, auto horns and Irait^ 
bells. One can hardly think of a sound ^ 

for which the sound effects laboratories^ EUetric Cooitr which stow* Air arwmi Ett* in 
have not either the instrument or some-^ with Bottoms 

thing to simulate the sound. ^ 

{Continued to |>iLg'v 12SAI 

“ 






QUALITY OF EGGS IS IMPROVED 
BY ELECTRIC COOLER 



WELDER MOUNTED ON TTtACTOR 
USED IN RAILROAD YARDS 

California railroad yard is equipped 
with a welding generator mounted on a 
nd used for making all kinds of 
welds about the yard. Since the 



Rapid cooling of eggs to remove 
heat is one factor in maintaining 
fresh qualities and this is accomplished 
quickly and inexf>ensively with the aid of, 
an electric cooler accommodating two . 
buckets of eggs at once. It consists of a^ 
sheet metal box with two openings in the 

top and another in one end. A '" 
small electric fan draws air fromJ* 
the end opening and blows it^ 
through the two top openings. In ' 
the bottom of the box is a quart 
of water which is drawn up into 
blotters hung vertically, the proc- 
ess of evaporation aiding in the 
cooling. The buckets containing 
the eggs are equipped with 
screened bottoms and the cooled 
air is blown up through the bot- 
toms and around the eggs. 



f^vrtobte Wmiding Outfit \tount&d nn T roctor and Used rn Mah 
ins Ci^cfrito^ Wttds ifl Bait road Yardt 



unit is compact and portable, it usually is 
easier to bring the welder to the work 
than to take the work to the welding outfit. 



4JPopuIar Mechanics Magazine 
does not publish the name of the 
maker of, or dealer in, any device 
described in its pages, but this in- 
formation is kept on file and will 
be furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 










oil to Improve Crops 



Lwftf Spiral TubB of ExoaVatot Plauil Righti the Macftine of Worhi BeloW^i Ex^aeator Mwing along 
Fitldf Tbrauilng Sub-Soil to Either Side as it is Dug L|'p by Ott Tabej Only Narrow Farrow Is Lmfi 



Valuable soil to help increase crops can have improved some crops as much as 
be brought to the surface and mixed with thirty per cent. 

the topsoil by aiT’excavator developed ? S '•I 

Germany. The machine does the work ^mALL VALVE SEAT GRINDER 
without removing the topsoil. Two chains HAS ECCENTRIC ACTION" 

are used for propulsion* A rotating tube» 

connected to the chassis by a rotary axle, Eccentric grind- 

Is adjustable for depth. The tube is btlod a valve seats 

with knifelike blades which cut the soil the automobile 

and cause it to drop through slits into the service shop can 

tube. A worm drive in the tube carries the € be done rapidly 

earth to the top and discharges it and accurately 

to the right and left over the field, The^^iK I with a low-cost 

upper section of the tube contains knive.>fY:|^ tool now on the 

that throw the loosened earth behind them, ^ ^ market. The 
in the manner of a burrowing mole^ The grinder revolves at 10,000 revolutions to 

only trace left is a narrow furrow^ Prepa- send the grinding wheel eccentrically 

ration of the soil in this manner is said to ajound the valve seat at tMrty revolutions 




per minute, T^e result is 
l^d to be equal to that of 
larger machines used b; ^ 
factories. The tool han 
dies surface^ in-head or 
recessed seats of stelli^, 
high-speed steel or>«lsl 
iron up to two^JfTU one- 
half inch diameter. It 
comes contplete with dia- 
mond dosser for dress- 
ing grinding wheels to the 
Wngle desiredy— * 0 ' 



RMORED AUTO 
FOR POLICE HAS 
TIRE GUARDS 



Constructed especially 
for chasing criminals, an 
armored police car in use 
at Lacrosse^ Wis.. even 
has its tires protected 
from bullets* The entire 
front of the automobile, a Buick, made 
bill let- proof by tlie use ofTnple laminated 
glass in the windshield and windshield 
wings, the frames of which are of bullet- 
in ^ resisting steel* 

radiator guard 
is constructed of a 
IP special hardened 

, steel wire mesh* 
Similarly c o n- 
st rue ted bullet- 
Wk proof guards pro- 

1 the tires and 

^ LW *^ bullet-resisting 

ttk steel lines the toe 

PlU i^ headboards of 

the driving com- 
partment* A gun 
port built into the windshield enables the 
police to fire ahead when pursuing cars. 



Cnthtfdr^Ruy Tubrt Built uraund Tradt'^Marks j Chwmicalm Uxed in 

jpeoducine BriUiant Cvtora to Light thr Advertiming E-mbtrmr ~ 



ra>^s from the top of the tube strike the 
chemicals, the trade-mark becomes a bril- 
liant array of colored light. Gilbert T. “* 
Schmidling, credited with inventing the 
first really cold light, has arranged about 
400 shades for use in the tubes. The elec- * 

tronic flow is two-tenths of a milliampere 
and current consumption is about ten 
watts. The cathode tube is said to b ff\ 
adaptable to many forms of advertising. ^ ^ 
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** Noisiest Room in W 
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RtVtrbtration Chambmr Whrrw Sound "ffairncH” unfi7 a Gtntto 
Cough May Echo Like Tbttoder 



acoustical laboratory maintained 
by a factory making sound insu^ 
lation materials. This chamber, 
known as the noisiest room in Uie 
world, looks like a carpenter^a’ 
nightmare with the ’walls set at 
odd angles and the roof at a tilt. 
The walls are hard plaster and 
without absorptive materials^ so 
the sound reverberates from walls^ 
floor and ceQihgf "Three people 
clapping their hands in this room 
can stage a fair imitation of the 
applause of a packed theater for 
each sound lasts for twelve sec- 
onds and bounces off w^alls* floor 
and ceiling hundreds of times^ A 
gentle cough echoes like thunder 
in a valley and the meow'ing of a 
cal resembles the roar of a lion. 
By gradually adding acoustical 
materials, the room can be made 
much quieter than one in a home. 



Wit 



Ail the worst sound features are com- 
bined in the reverberation chamber of an 



Next door to the noisy room i s^ 
the "quietest room in the world, ^ 



where rock wool felt padding is used to 
deaden all sound by absorption, 



P Saw and Air Compressor Mounted on One-Man 



h a rip saw' and an air compressor 
ounted on the same rig, a Caldornian is 
to take on jobs as a sawyer or 
and automobile painter^ The air 
operates a paint spray gun. 
saw will handle any lumber used in 
ordinary frame house. Power is fur- 
by a one and one-half horsepower 
engine. Belts from the engine pulley 
may be attached to either the saw or com- 
, The rig can be hauled about and 
run by one operator. 
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OD LAYER RETARDS EROSION 



Farmers can save their topsoil from dis- ^ 
sipation by winds with a machine which, 
lays buffalo grass sod. This grass, an ex- ^ 
cellent anchor for the soil, is difficult to - 
start from seed but grows readily when 
sodded. The machine cuts the sod into 
four-inch squares and drops one square on 
^each three 

^ V J 



Rig utith Saut and Spray Gun Oparatud by Ona Afan 



j* 








QuXA^. ^ 



Afutcyj Pft^tJid^ ior Venlilaf/an m the Car; 
C^JTb^^n-M^}n^^^itie Fum*ft Afay QLvrfdimf Feu 
While ai the ttr W All* Fcur Car /« Sfafli^- 

inff £nfine AujiJiinf; i>onV, under Any 

Cwr<rammlancvMf /Zirn the hftrtot- tif Foiiy Cat- m a 
Closed Carof^ef This i* OfTf of the Mast Com- 
mon C^uset 4 / ^coth itntn Ctirhtyn- Monoxide 
P^inQnintt 



Carhon Monoxide It u Fr«deA#reiJj Killer That At- 
tach* iiir(/l4uf Woi'.rt-Irtffr it if farmed from Incom- 
plete Co^m^utrf mn of Car£tafiaceoEiar Sahstonc^r and 
la CalorlesBf OdarlaaSt Taateleas imcf t^nn-irritatin^ ; 
It Produotf Omath hy Asphyxiation and Stelanssan, 
the ExplareTt lias T oid Houi He and Hia Companiant 
(Ac Periia of the North buf Were Nearly 
Asphyxiated hy Carbon Monoxide from a A^rrece^if^ 
5latiiC Used in. ur Ice Hut ui4t/i4xit V'cnI'rtMu'rrpn 
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Chfrrt of Low ond Nigh PrrtswTm Atwox Indicating im 
tVinftfr for tho Soaton of 1934-1935 



COLDEST WINTER IN A DECADE 
INDICATED BY CHART 



temperature. No periodic 
grate shaking is neees^ 
sary as the regular grates 
are removed and a burn- 
er head which cleans it- 
self holds tlie fire. The 
coal screw conveys pea- 
size coal from bin. to fur- 
nace and the ash screw 
carries away the ashes. 
Both the feeder and ash 
worms are inclosed so 
these operations are clean. 
A one -fourth-horsepow- 
er electric motor supplies 
all necessary power and 
also operates a forced- 
draft fan, while a safety 
clutch stops the stoker in 
an obstruction. Parts exposed to 



After one of the driest summers the 
country has ever experienced, we are like- 
ly to have the coldest winter in a decade^ 
if the accompanying weather chart tells 
the true story of what is in store for the 
winter of 1934-1935. The chart that pre- 
an exceptionally cold winter was 
prepar ed by D r. A. M. Niels en of New 



York university and shows low andHilgh 
presswwarreas“for the northern section of 
the country. The lower 
trend represents the win- 
ter of 1933-1934^ and the 
upper trend shows the 
coming winter. Dr. Niel- 
sen says the fact that the 
areas will be moving from 
a more northerly point 
than last year indicates 
more cold is likely. 



case of 

the hre are made of heat-resistant alloys. 
The burner head operates on the under- 
feed principle, coal being fed to the un- 
der side of the fire. Most of the smoke is 
eliminated since the gases pass upward 
through the fire and are burned. Move- 
ment in the burner head breakj^ up the 
coking coal and allows the forced draft 
from the fan to penetrate the fuel bed. 
Ashes sift through and are scraped by re- 
volving paddles onto the ash conveyor. 
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AUTOMATIC STOKER 
FEEDS COAL AND 
REMOVES ASHES 



Stoking the home heat- 
ing plant is made com- 
pletely automatic by us- 
ing a screw conveyor sys- 
tem to feed coal directly 
from the bin to the fur- 
nace. The ashes are removed, without dust, 
to a receptacle beneath the cellar floor and 









Automatic Stokmr Which Fctdt Fufftocc and Removes Ashes t O^ite Serstf 
Conveyor Carries thm Coat and Another Carries Away the Ashes 



UPatents ai 



^ thernmstats Keep ineiouse at a 
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stats keep the^ouse at any^sired 



are being issued at the 
about 1,000 a 
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Swinging 

Steering like an outboard 
motorboat, a sixty-Svo 
foot, shallow draft oLL tanl^ 
er has a propeller which 
swings forty-five degree^^ 
either side of center, thus 
giving the craft a 
helm response and 
maneuverability than 
were fitted with a conven 
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Oil Tttnktr with Swinging Rf&p*lt*r Which 
Craft Liha Onthnaril Ufotorhaatf Diagram Showt 
Haul Engifuta Art Mtanttd «n DetJir 



to 



tional rudder* The craft can make a com- 
plete turn within its own length and its 
140- horsepower Diesel engine is mounted 
on the after part of the maiii deck, leaving 
the entire space below available for cargo. 
In addition the engine is more accessible 
for making repairs and overhauling. An 
L-shaped power and driving assembly us- 
ing the synchro-mesh gearing principle 
reduces the engine speed of 1,000 revolu- 
tions per minute to a propeller speed of 
350* The propeller can be reversed with- 
out reversing the engine* 

^ J?/ / 

SERUM FOR BITE OF I^IDERS 



To counteract the often fatal bite of the 
black widow spider, a highly potent anti- 
venom serum has been developed by Prof* 
Fred Amour of the U niversity of Den- 
ITTsobtained Trom the bloodof rats 



crease in numbers throughout the coun- 
try ^ these spiders may become a greater 
menace than rattlesnakes for they invade 
homes* even in the cities, and several 
deaths from their bites have been reported 
in the past two years. Some vineyards iri 
California have remained unpicked be- 
cause workers feared to go among the 
vines infested with the spiders. The black 
widow is shiny jet-black, with a bulbous 
abdomen and long slender legs. The lower 
side of the abdomen is marked with red 
_S&:iUmng signs resembling an hour glass 



v^ver 

V.-which have been given regular small in- 
flections of the venom removed from the 
spider's glands. Due to their alarming 



and for this reason the creature is also 
knowm as the hour-glass spider. Weight 
for weight, its venom is more deadly than 
of the rattlisnake, - 



Us venom is more oeaa^ man 
rattlisnake, - f 
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Robot Grades Papers Faster 
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School Test 



Topj Mmhinm far iHafhing Twit Papvrmf Rightt 

Maehinw in {/» rn CJflcariMiJii ; ffDffainp Sample T*tt 
Paptr» Gratltd hy tht Rabat 



the space which he believes to correspond 
with the correct answer. The teacher then 
sets the machine to indicate the correct 
answers. Each card is then run through 
the machine, the correct answers being 
marked with a red circle when the handle 
is pulled. The machine is said to be ad* 
justable to any subject. Only thirteen 
inches long, the robot is easily portable. 



' VENEEK SAW WITHOUT MOTOR 
AIDS INLAY CRAFTSMAN 

Operating at 7,200 strokes per minute, a" 
small electric saw without a motor is 
available for inlay work. There are no ro- 
tating parts, nothing to adjust and the sa’Wfe 
requires no oiling. While.it will not ^jure 
its operator's fin- 
gers, the saw will f 

cut at least five f j ^ 

layers of natural I I 

veneers smoothly,^ | 

It also will 

one-sixteenth- 
inch circles an 
right angles. 
rent consumption 
is said to be negli- 
gible. The saw is included in kits that also 
contain four sheets of veneer wood, a 
sheet of pljrwood and numerous pieces of 
woods for frame and border of in^vs. 



Grading of examination papers may be 
speeded up by a machine that does the 
work in a fraction of the time required by 
ordinary methods. Pupils are given cards 
on which to indicate answers to teacher- 
made or standardized questions. These 
cards are divided into squares and pro- 
vide places on each side for answering 100 
questions with five possible answers for 
each question. The pupil merely checks 
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I ONES was an ordinary business man, 
yet he astonished everyone with his 
spectacular memary feats. Listening at- 
tentively while his audience called out a 
list of fifty or even 1(K> common ’words, he 
would* i m n’t ed lately the list was complete, 
call back the words in their correct order* 
Moreover, he would repeat the list back-* 
wards* He would call out any word by 
number or giv'C the right number to any 
word. He would allow siJC spectators to 
roll an ordinai’y' die, each participant roll- 
ing the die six: limes. At the conclusion 
of the rolling, ho would call out all six 
rolls of every part ici pant* or announce any 
single roll in the whole group of thirty-six 

[lumbers! 

What is the secret to such an uncanny 
performance? Is it natural memory — sci- 
ence^a trick? Could you do the same 
with the necessary knowledge and prac- 
tice? You can and here's how. 

Most memory feats depend upon codes, 
and the most versatile is the basic word 
list comprising* usually, lOG key words. 
Part of such a basic word list is shown 
here, The application of the code is sim- 
ply a matter of associating these key words 
with the other words or pumbers, and the 

’ha^h vLw^ 



1&5 



t 




’ tt . 

I\0 r Ul. A ri MFA'UASU'B 




iDflUd#* 



rirti^ 

MTtfrWi 



fl.Ot.tt 

I 

TWHAt* 



foUllTM ■ 









EilOES 



VftT-L.P^ ^*“1 

r tow 

I ptOtHO t!P 



^Dwn*" 

,(jlltiU& 



lltajcrINi ’+■ 

UlPSE*'l’- 

OVtJW^-^ 



tf OUH& 1 -*^ 
^OLDtt.f 



TllW*^ 



f 11161 ‘ 



hTtlLllJ 



CJlflW 



■ tXwi^ 



SLLl»tt 



h uLUCS^®® 



LuOAltM^i 






stlHlT 



OflCft 



IMTIJU 



uciwb i!oiJU-^iir 
JHiluu iKf Titnmf 

^|iA 



Drr«i mI 

T>injti?? i, 

VnluJiipri h*- 



FtWTUlW.l.— Hftt 
tKtjNlI 'EIU.^ FACZ 
trrii'D ITDLL— 



FmfRTH BOU^COJiT 



ilKTM Boll— rEjsr 



niiEd^ v[iUALir£0 


tnrHHCfl 

rNDC^AT4U> 


El^wmv H*T 
tirkCKLCi 
DFIN MIELR 


FliiiT nriLl^ 
M:cCiilU-4 
* 


MAitJCirD iEdlffT 


J*DU*rm— j 


i^U.ITABl' EBEK^IEt 


nrru-j' 


■ ifirifC Hoori- 
f t 


■ |kTM-< 



About, Tables S/iact' iiuui Die Kffect ts tVarJfcfd'j 
Left, Btariins Memory Test u?ith £.«(l#r# 



basis of the system, association of ideas, is 
immediately put into use in memorising 
the original list of key words. The first 
word is “aisle." Picture an aisle in a 
church. Now, take the second word.* “sun." 
Can you see the sun shining through the 
church windoTiV? What for? Why, to dry 
up the *"mud." 

If you will proceed, then go over this 
little story once or twice, you will soon 
master the first ten words in the basic list* 
In a similar manner, master the entire list* 
The number of the word must also be re- 
membered, most codes being arranged so 
that words and numbers recall each otlier. 
In this code, certain letters have certain 
values, as shown in the diagram. Thus, 
“lawm," with key letters L and N, means 
No. 12. Worked backward, No, 12 means 
LN, easily recalling the key word, lawn. 

With a list of key words thoroughly 
memorized, the performer can remember 
any other list of words or numbers. For 
example, your automobile license number 
is 381031, Applying the key words, you 
get “mush” (38), "lasso” (10), "camel" 
(31). These words are thenunemorlzed by 

t V 



making a mental picture: A big plate of 
mush, which you will lasso and feed to 
your pet came 11 

Take this sUinl of calling out. fifty or 
more conunon objects such as carpet, box, 
shoe, w'ire, pole, saw, brick, cigaret. As 
each word is called, a spectator writes it 
dowm, giving it a number m orderly se- 
quence. The performer* meanwhile, asso- 
ciates the new word with the key word of 
the same number. For example, the first 
word in the called-out list, "carpet,” must 
be linked with the first key word, "aisle,” 
The trend of thought runs something like 
this: Carpet — beautiful red earpet run- 
ning dowm the aisle of a church. Box — an 
enormous box burning on top of the sun* 
Shoe — muddy shoes. 

At first reading, this may sound rather 
foolish, but you ’will find these mental pic- 
tures are easily retained, and check back 
immediately to the new word. In recalling 
the Ust, you use the key words in regular 
order* Thus: Aisle, Aisle — now what does 
that mean — oh, yes, there was a beautiful 
red carpet dowm the aisle* Sun? Sure* 
there w'as a big box on top of the sun. 
Mud? Muddy shoes. And so on through 
the entire list. If someone asks for the fifth 
word in the new list, you immediately re- 
member that the key letter w^ith value 
(five) is F, This in turn gives the key 
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word* fox. Then you recall the 
word you associated with fox. Re- 
peating the list backward is 
equally simple^ since you need 
only repeat tbe key numbers to 
reveal the key words and then the 
words in the new* list. 

Many persons use a basic word 
list in reniemberiiTg names and 
numbers in everyday life. Ar“ 
other trick based on these ‘'men- 
tal pictures” is the rather unusual 
die eflect mentioned. This derru- 
onstration of master memory 
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makes use of a code similar to the one il- 
lustrated. The performer's task is to mem- 
orize thirty -six numbers in a set order, 
and the code makes this possible. The per- 
former invites each of six spectators to 
roll the die six times each, ^ch specta- 
tor keeps a record of his rolls. Jones, w'e 
will say, is the first man to roll. His first 
roll is a four. 

The performer has thoroughly memo- 
rized the code shown, and the code is now 
applied in dressing Jones in a certain 
fashion which will later recall the num- 
bers which Jones rolled. This mental 



“tiressing” starts at the head^ and 
proceeds to the feet. The first roll 
describes the hat. Jones^ roll of 
f%-)ur gives the pcj fornier the k^y 
character* ^‘cowboy''; therefore. 
Jones is immediately pictured as 
wearing a ten-gallon cow-boy hat. 
On his .second mlh Jone^^ thrown 
a six. The second roll describes 
the face* Eind number six means a 
"young boy.” The code gives 
"Treckles/’ and Jones is now 
dressed in a ten-n^gallon cowboy 
with a w^hole mob of freckles on 
cheeks and nose. Proceeding with the oth- 
er rolls, the performeT finally has Jones 
dressed in the manner shown in the sketch. 

Now, when Jones asks the performer 
what his second roll was, the performer 
immediately knows that second roll means 
a description of the face. He calls up his 
mental picture, and sees Jones with freck- 
les. In the list of characters, freckles re- 
calls a young boy, and young boy means 
six. "Your second roll was a six-spot!” 
In a similar manner, any of the thirty-six 

{Continued to .page 130 At 
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For the home or office equipped with a 
dial telephone, a memorandum pad is now 
available which serves a double purpose. 
The pad contains a small light which can 
be plugged into any outlet. A turn of the 
switch on the pad frame illuminates both 
the pad and the phone dial. Refills for the 
pad holder are of a standard size and can 
be obtained in almost any stationery shop. 






OOSTER FAN ON FURNACE PIPE 
FORCES WARM AIR TO ROOM 
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This cabinet incloses a small alumijnim 
centrifugal blower driven by an electric 
motor. The motor is located outside the 
cabinet and so is unaffected by the heated 
air Control can be manual or by means 
of an automatic thermostat. For manual 
control, a switch is placed In the room to 
which the heat pipe runs. When more 
heat is desired, the switch is turned to 
start the mottir. When the motor is not 
operating, there is no interference with 
the passage of the warmed air. 



GLASS DISKS HELD TOGETHER 
BY MOLECULAR ATTRACTION 



Two pieces of optical glass, prepared by 
Bausch and Lomb as part of an optical 
exhibit, are so accurately ground and so 
highly pohshed that they will resist a sep- 
arating force of from ninety-five to 100 
pounds per square Inch. The two glass 
disks supporting the girl in the photograph 
are not attached to each other by any ex- 
terior means, but are held together by 



Rooms which 
are difficult to heat 
with a warm-air 
furnace because of 
their distance from 
the central unit or 
because the air 
does not flow read-^ 
ily can be warmed 
to any desired temperature by inserting a 
hustler fan unit in the pipe running to any 
such room. The booster fan consists of a 
short section of pipe of the same diameter 
as that carrying the warm air, a sheet- 
metal cabinet being attached to this pipe. 

l 7 >yuAAyt^cL^ a* 
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The Tti'o Glass Ctieba Supp&ftiftS the Ctrl Are Htld 
Together by Molec:tiliir Atitaetian 

molecular attraction, The surfaces of the 
disks are accurate to within one milUonth 
of an inch. 

C There is one birth every fourteen sec- 
onds in the United States, one death every 
twenty -three seconds , one immigrant ev- 
ery fourteen minutes and one emigrant 
every five minutes — a net gain of one every 
thirty-seven seconds or 853,000 a year. 
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Mama Pad uiith Electric Light Which ttluminatcs 
Both the Pad and the Dial T etephonC 

UGHT ON MEMORANDUM PAD 
ILLUftMNATES PHONE DIAL 





Outboard Motor Dtiives 



AbouCf Latest It* Racer uiith 
SOiftoiTi^ Cltr^e- 
Up at fiiast Shatiiing Oat- 
board Motor and Propeller 



rorm^ Installation or 
the outboard is sim- 
ple, since it involves nothing more than 
mounting the motor and attaching it to 
the propeller. A two and one*half horse- 
pow^er with a four-foot air screw drives 
the sled at thirty- five to forty miles per 
houn The sled is a single seater. Warm 
air from the radiator flows into the cock- 
pit through vents in the dash. Spark lever 
and throttle are easily reached from the 
pilot^s seat and a brake lever is mounted^ 
in the cockpit. The craft is steered by 
wheel. The fuselage is of spruce and ply- 
wood, faired to a streamline skeleton and 
covered w^ith canvas, doped and paintgd.'] 



carrier’s fingers. When the bag is snatched 

r if rum the hand, however^ the trigger is re- 
and an eleclrical connection is made 
ith the bell which rings continuously 

as the thief tries 

1 to escape, since the 
' trigger cannot be 
' pushed back into 

; pi ! L c e Vt' i t h o u t a 

r JH key and the key 

the 

' I sion of the carrier. 



MONEY BAG SOUNDS ALARM 
WHEN STOLEN 

Equipped with an electric bell and small^^ 
batteries, a money bag now offered .soundj^ 
an automatic alarm when snatched by a- 
thief. The bag looks like an ordinary^ 
satchel, but on the under side of the han-^ 
die is a trigger which is held in by Ihe*^ 



CA rubber fabric as transparent as win 
dow glass has been developed. 
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Airplane Engine Adapted to Streamline 
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rhrrf^T Bwii^s D«*ign^d far ff«cir 
Ensiti*t; One pfi Cv^t^f it in- 
titndrd far Radial Engtnt ot^^f 
Rear Axitt Sha<u 

Campactnmaa af ffafiJfl'l R*ar 
Enttim Camparcd wrf'/i fn-Lint 
Stt^tor 



With the continuation of streamlining, weight compared with present models, the 
automobile designers are considering mov- 'radial engine offers many advantages. It 
ing the engine to the rear of the car* It is ■ is not only lighter and more powerful, but 
estimated that by adopting a radiab or' Its shape permits it to be mounted snugly 
i* airplane types of engine to use in an au-' behind the rear axle without causing awk" 

tomobile, three to three and one -half * ward contours in the body design* Where - 
pounds per horsepower could be attained ks five or six pounds per horsepower is 
without departing from conventional en- ** considered good practice in the in-line 
gine materials* Since many authorities vi- aeronautical engineers are not sat-* 

* sion the car of the future as being light^in isfied with two pounds of weight per 
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horsepower and are working toward one 
pound per horsepower* The radial engine 
also lends itself to air cooling* thus elimi- ^ 
nating water and radiator and lessening 
weight still further. L. B. Kalb* of Conti- ' 
nenlal Motors^ says that most of the noise ^ 
associated with a radial engine when used X 
in a plane can be overcome when the en- v 
gine is applied to the autumobile. William > 
B. Stout^ well known automotive and aero- ^ 
nautical engineer, maijitains that Hghte^^ 
weight and smaller engines as a result of 5 
experience with aluminum cylinder 
will bring the air-cooled engine into use ^ 
for automobiles. *"Rear engine dri%'e really 
should have come into the automobile in- ^ 
dustry long before now*” says Mr. Stout* Cl 
**bul it has been given serious study onl^^ 
since the importance of streamlining be--^ 
gan to be appreciated.” r~\ ^ 0 7? ' 



MEMORIAL TO ORE SHIPPING 
BUILT IN PORT TOWfi 

As a memorial to the ore-shipping busi- 
?ss* a large bail made of hundreds of 



TtjPi, Ihratigh Tranwltictnt Roof of 
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SUNSHINE AUTO TOP MATERIAL 
IS FIRE AND WATER PROOF 

Non-combustible and w'aterproof, a ne\st 
material is available in England for fitting 
automobiles, factories, greenhouses and 
similar vehicles and buildings with sun- 
shine roofs. It consists of a fine wire mesh 
impregnated under great pressure with a 
translucent substance* While admitting 
light, sunshine and ultraviolet rays, It 
keeps out water. 



SAW FILER WITH PISTOL GRIP 
HAS ADJUSTABLE GUIDE 



Filing saw's is made easier by usitig a 
balanced pistol grip for the, 
gives a firm, con- I- ^ ( 

venient handhold, 
free from <^rnp 
or muscular itra in. 

A guide rod* ad- 
justable to any ^ 
angle* detects the 
slightest variation 
in the filing* 



Ore Porf ^f^moriat Consimting af Large Ball utilh 
Bast; S9th Art Ort and Con^rct* 



pieces of hard ore has been erected upon 
a base at Two Harbors, Minn. It marks 
the fiftieth” anniversary ot the first ore 
shipment through that port. The memorial 
ball or globe is faced with a plaque bear- 
ing a comn^morative inscription, - / 



dOur Bureau of Information will answer 
questions regarding articles in this maga- 
zine* if accompanied by return postage. 
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■"pHIS Charles F. KeUering^ head uf the 
great experimental laboratories of the 
Gen eral Motors company^ is a clispeller of 
gloom and a true clraTfipFoli"<^ 

^*Why there is ten times more opportu- 
nity right now than there was in my day» 
thirty or forty years ago/^ “Boss Ket” 
fairly barked at “It^s true that young 
men right now are having trouble finding 
a jobj but that shouldn't keep them from 
going ahead and learning something. If 



Topt Ch-artts tP Him BoyM 

rn th* Laboratorira of Gmnmfat Motorv^-* 

Says What the World Needs Most Today Is a Whota 
Crop cft Neui tnumntione and a Flock of Brand New 
idtas Jnttood of IVdrm/nff Over Owe Old Conception 
of Things 






202 




KET 



!T 




D*ttctin% Qutintitirn of tmttuTitit* m MrtalM 

tniih tht Aid ai the Spcctroeeape 



all a fellow wants out of life is a job^ then 
he doesn't want much^ and he won't go 
very far* 

“You know I often tell my people that 
1 don't want any fellow who has a job 



\\'t>rk]rig for me: what I want is a fellow 
whom ii job has. In other words^ I want 
the job to get the fellow and not the fellow 
to gel the job. And I want that Job to gel 
hold of this young man so hard that no 
matter where he is the job has got him 
for keeps, I want that job to have him in 
its dutches w'hen he goes to bed at night, 
and when he gets up in the morning I 
want that same job to be sitting on the 
foot of his bed telling him that it's Lime to 
get up and go to work. And when a job 
gets a fellow tliat way he’ll amount to 
something,” 

“But there are thousands of young men 
eager to be captured by a job right now,” 
1 argued. 

“Boss Ket” crossed his long legs and 



POPULAR MECHANICS 





qver and over again the same 
old things, when avg should bo 
constantly making new things 
— endlessly changing. WeVe 
got to start all over again and 
create a whole new crop of 
new ideas, new things. 

“You see weVe used most 
of the knowledge that was 
handed down to us by the 
great scientific minds of sixty 
or seventy years ago* Now we 
must have some new knowd- 
edge to work on, Probably it 
will have to do with the na- 
ture of man and his world* 
College professors would call 
it biological chemistry. It’s a 
field as broad as life. Why^ it’s 
just that — man and life. Let 
today*s youth take hold of 
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looked at me out of his deep-set, under- 
standing, black eyes* 

“That’s a temporary condition, mostly 
the result of the upheaval caused by the 
war/* he answ-ered, “The thing is for a 
young man not to get discouraged because 
a job doesnH tap him on the shoulder^ Uke 
the secret societies at Yale used to do on 
Tap Day* Somehow or other he must go 
ahead learning things — preparing himself 
for the day when the tap does come* He*s 
got to keep his eye on his main objective 
in life* He*s got to keep on* remembering 
that he can*t lose an investment stored in 
his mind* 

“What we need more than anything else 
noAv is brand new ideas* We*ve about used 
up our old stock* We've been occupied in 
making things instead of creating them. 
In standardizing production we unfortu- 
nately standardized ideas. WeVe made 



POPULAR MECHANICS 



v/ 3 'n' 



205 










. f iHatL'i iii iiud 
Tlu- liuctcrwlogy f> 

huiiuot ■ tnmi-U'dsi: 

, , Ilium*"' I''!”'!"’’*” „„i-,iin- bulW- 

t„K w'l* ’*’* ' , ^.u-L-tricUy 

TIu' iiiii’’"“‘ 

and iis al'l'l'^^"''’'-,.,^, 

P,..,a’sst’S I. , 4 , 

T'”^,t;^D'•" "' 

•:k:.i..»"|«“- 
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that idtfa. Say, the i^roimd of knowledge 
hasn't even begun to be scratched. You 
see, real education is something like 
climbing up a mountain side— the higher 
up you go the more you see.^' 

Unlll he wbls twenty- two and started 
to Ohio State University, Kettering was 
a poor, raw- honed, Ohio country boy 
who Iviid worked hard every day of his 
life. That day, thirty- five years ago, when 
he registered in the engineering school, 
he had in his pocket. It was idl he 
had and no one was to give him or lend 
him afiy more. It took him live years to 
hnisli college — ^and then he threw his 
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diploma in the wastebaskeL "I didn't trome 
here for that: 1 came here to team &otiie- 
thing/’ he said. He had Learned something. 
Ho had learned to think for himself. He 
had learned In distruist all don't^. He fig- 
ures that what we don^t know is at Least 
a hundred limes more than what we do 
know. And he believes that much of fu- 
ture knowledge —elemental knowledge 
about the structure of man and his world 
— is now held in check by words, figures, 
formula?, many of which are wrong. He 
says that we must go back and plow' under 
a lot of the “laws” and “don’ts” given us 
when science ^vas young. 

"Boss Ket” took me to a room across 
from his office and stopped in front of a 
motor. It was set on a pedestal, almost as 
if it were a bust or statue. 

"About the same time I was going to 
college there were two home-trained me- 
chanics running a little bicycle shop in 
Dayton,” he said. *They had the fantastic 
idea that man could build a machine in 
which he could fly. They watched birds 



and tinkered with homemade motors. A 
sister w'ho taught school helped them with 
her savings* and they just kept at it. They 
wouldn't be licked. Most people laughed 
at them, but they w'Ont right on. And sure 
enough they did fly. That engine there is 
the second or third model they built. They 
let a job get them." 

We w^alked over toward a glass case. At 
one end was a strange collection consisting 
of a candle, an old-fashioned Edison lamp* 
and a modern Mazda bulb. 

"See that?” Kettering questioned. **One 
hundred and thirty of those tallow can- 
dles burning 1,000 hours would cost today 
$1,500, Now it would take eight of those 
original Edison lamps to equal 130 can- 
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dies, and LF j'ou burlled this^ Fight 1,000 

hours tlio expense would be SS3.75* But 
this new 100-watt Mazda lamp, with its 
130 uandlepower^ will burn 1,000 hours at 
a total cost of S7 .35. And someone who 
reads this in Popular Mechanics may add a 
fourth and possibly a fifth lamp to this 
exhibit. " ' , 

“Hell have a hundred times the* chances 
Edison had. Did you know Edisoiv never 
w'ent to school but three months in his 
whole life, and then he was sent hjjme be- 
cause his teacher said he was too dumb 
to bother with? But school had nothing to 
do with his insatiable thirst for knowledge. 
Why, you couldnH stop him. 

“People fail to reniember that there is 
no such thing as fixity in anything in life/’ 
he went on. “There is nothing static. 
Everything is m perpetual change. The 
main trouble W’ith our industry today is 
that we got to making the same things 
over and over again. We got interested 
in making things and not in changing 
things. That’s where the scientist, the in- 
ventor, the creator comes in. He’s inter- 
ested in change. He w'ants to see new 
tilings come to life„ 

“Take the whole field of the motor car * 
today* We are just beginning to recognize 
now that the possibility of developing 
real power from Internal-combustion en- 
gines is in its infancy — that we are just on 
the verge of real development. It's hard to 
believe, but our motor cars today deliver 
under normal driving conditions only 
about eight or ten per cent of the total 
energy in the fuel they consume. That 
means that a small car could actually get 
something like 200 or 300 miles for every 
gallon of gasoline used ” 

“Boss Ket” was right at home when lie 
was talking about motor fuel. He and his 
boys had developed ethyl gas, along with 
many other things including the self-*, 
starter. Many industries exist today be- 
cause of his untiring activities. 

“Whatll the future car be?’^ I inter- 
rupted* 

“I haven't any idea/' replied “Boss Ket,” 
“only I*m certain of one thing — the pas- 
sengers wall come first in the new car. I 
mean by that, they and not the engine W'ill 
be given the first consideration. Up to the 
present w'e have been building a car 

{Cantifiued ta USA) 



To^Pt Opitating Dash Conlrol of Heater Wiper 
Bottom^ Sketch Hfattr Blade 

HEATER ON mPER HELPS CLEAN * 
WNDSHIELD 

Electrically heated by current from 
battei-y, a new windshield wiper 
keeps the glass gleaner in £ill weather. An 
ultra-violet glass tube throws out a 
heat that helps to melt ice and snow as 
wiper moves back and forth. The blade 
made of long-life rubber with ten contact 
points. The heater blade is controlled by A 
an “on -and -off'' dash switch that has 
tell-tale lamp to warn the driver to 
the w^iper when 



PICK-PROOF 

HAS FOUR-EDGE KEY 












Constructed of 
armor steel and 
containing four 
rows of pin tum- 
blers instead of 
one, a new cylin- 
der lock is regard- 
ed as pick-proof/ 
It has a four-edge 
key with a regis- 
try tag which per^ 
mits only the own- 
er to order a du- 
plicate key. The 
lock’s hardened 
steel box strike 
Averts 
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and turning the screw the 
becomes higher and higher 
it goes beyond audibility* A 
uated scale gives the 
readings and the engineer 
the whistle in his meters 
he may not be able to hear it 


DASH-COOTROIXED JAC 
1 FOR AUTO OPERATED 
AUTOMATICALLY 

jij^Four hydraulic jacks mounted 
'^^djacent to each wheel of thfe au- 
to rru3bile^_Bjid-jJJU^ inde- 

pendently or simultaneously from 
_ a dial on the dash enable the mo- 
to raise one wheel or the 
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c.w«<l fl«ft f„ th. s«<h *"'*'5 entire car without leaving Wsseat. 

^ When a w'heel is to be raised, the 
COVERED RACK FOR BICYCLES driver turns the indicator on the dial to 
MAKES PARKING EASY position for that wheel, adjusts a but- 

ton to open a control valve and a second 
Parked from either side and raised at an button to throw in the clutch that engages 
angle, bicycles are parked easily under a the engine to a pump. The jack does the 

covered rack i n Berlin* T he rack serves rest. To release the wheel, the control 
a large number’of bicycle owners, since it valve is again opened, the clutch engaged 
is located in cr owded Alexander Platz^ in ^ then the procedure is reversed* Each jack 
the heart of the city wher^ parking space is ten and one -half inches long and two 
is scarce* 





RADIO WHISTLE YOU CAN 
BUT CANT HE.AR 



rv Jv 



‘SEE' 



High fidelity radio broadcasting, cover - 
ingVviiiiu&lly th<r full range |oP^ audible 
kjund, requires the transmitting of ex- 
j tremely high frequencies and a simple de- 
vice, known as a Gallon whistle, U uspd‘to 

test these high 
frequencies a 
"'transmitted by a 
New York ]^gh h- 
dcTlty station. This 
sla lion, W2XR Jias 
a flatfrequency 
characteristic of 
from twenty-five 
to 15,000 cycles. 
The testing device, 
known to workers 
in physics labora- 
tories, has an ex- 
tremely high pitch 
variable by turning a knurled screw 
the top* By pressing the rubber bulb 



Xufo Jaciri Mcantfd l^mit to ^ach anJ Cm- 

trotlwd fndividatdty CotUctivmty from Dawh 

and one-half inches in diameter. There 
are three si^es, two for large and small 
passenger cars and a third for trucks. In 
addition to its use for changing tires, the 
device can also be employed to lift a car 
out of a rut or to jack it up for storage. 
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Realistic Story of Steel Told in Photo -Murals 











Thim Photo^fTaphCiVMM Ihm Tbot You Are L,aohing through at ialBridgel Actuattyt 

4 Lnrgt Phatograph-MitYot at d Bridge:; ft Part of Ctub Decorative Scheme 






Interesting scej:ie 
from the mine to finUhed bridges aiid 
buildings, decorate the walls of one room 
in a Chicago club. The story Is told in 
photo- rmirals. In a curved alcove at one 
side, the wall is completely covered with 
one large mural showing a night scene at 
a steel mill. So realistic is it that the ob- 
server feels he actually is looking through ' 
a single pane window at the mill. Special-? 
illumination is housed in ceiling fixtures*^ 
of steel frames. p. 



tiJL-'' 

a rear w^heel and holding the speedometer 
wheel in contact with the center of the ro- 
tating tire. The surface, or road speed, of 
the tire is shown in miles per hour on the 
four- inch dlaL* One man operates the 

speedometer and 



MASTER SPEEDOMETER CHECKS 
AUTO’S INSTRUMENTS 



Precision built and very durable, a mas- 
ter speedometer is used easily to check the 
accuracy of dashboard speedometers 



another watches 
the dash instru-’ 
ment, the readings 
being compared. 
The size of the tire 
has no effect on 
the accuracy of 
the test as the in- 
strument is based 
on the principle 
that to check a 
dashboard speed- 



on ometer, its indicated speed should be com- 
automobilef, Ifl is operated by jacking up pared with the j^urface speed of the tires. 
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Push Buttons Replace Wheel in Steering Ship 




For two centuries the helms of ships have been controlled by 
B wheels hut push buttons replace this conventional steering 
gear on the new 3s5tK)-tons twenty-five knot motor ship, *‘Prince 
Baudouin/* plying in cross -channel service between PoTgr aud^ 
“instead of the w^heel, there are two push buttons oper- 
ated by a gentle movement of the helmsman s hands. In front 
of the helmsman is a turn indicator, showing the amount of turn 
to port or starboard as the buttons are p^essed^ To assist the 
officer of the w-atch, repeaters are placed in the two shelters at 



THE HtLlA5l<1AN IM Ttll 
HOUSE. OF THE 
'pnV4CE SAuDOUirJ 



POftT 

WlUCr-HfflJiC 






Httmsman Starring Ship u?rtA 
avtrons tntttad «/ Ctfnvf^A^toRitl 
Whttij Slid Vimw of Ccntrftls 



the port and starboard ends of 
the’bridge* In entering harbor, 
this ship goes in stern first and 
a second set of steering gear 
and' push buttons controls this 
operation^ Besides the buttons, 
the helmsman has within reach 
the controls for the navigation 
lights and the water-tight 
doors, and also Listens for the 
fire-alarm indicator < 



Copper ' Alloy Cylinder Head Increases Engine Power 

More power, less fuel consumption and ^j^|tunum head engines, the copper head 
less formation of carbon are three advan*^*was rated first in fuel economy, less car- 
tages claiined for a copper-alloy cylinder J bon formation and increased power. The 
head for engines. Its development fol-^ tests indicated that the compression ratio 
lowed experiments based on the belief that S of the copper head could be raised safely 
the relatively high thermal conductivity of S above 7.1 to 1 with satisfactory results, 
copper and its alloys would tend to min- y^ Two engine manufacturers already have 
imize the formation of local hot spots, re- ordered the new head into production for 
suiting in improved performance. In com- their power units, so favorable were re- 
parative tests with standard cast iron and suks of the tests, 
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STEERING INOKA- 
TOfi WVHCH Q-EPW- 
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or TURN 
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Streamline Steam Engine Attains High Speed 









Streamtine L-ocpmativ^e ant/ Tender Df signed to Cut 

//igft SpM^d: It DitvttopM 

Most of the streamline tram .^^0 dale 
have employed either Dios^l oi* eleptric 
^powcr, or a combination of the two, but 
'the New York Central railroad now has a 
tstreamllllG islyam iocuiiiutife for passen- 
servicG, It is estimated the streamlin- 
which makes the locomotive and 
one sleeky unbroken unit, cnt^ head 
resistance about thirty-five per cent at 
a speed of seventy to ninety miles per hour. 
The engine develops 4,075 horsepower-and 
is named the Commodore Vanderbilt. 



GLASS HEADS UGHTE 

AS ADVERTISING IDEA 

Glass model heads, illuminated inside^ 
are among the latest ideas in the advertis- 

i n g field. The 
light from an elec- 
tric bulb shines 
through the glass 
to give a life-like 
appearance to the 
head. The illumi- 
nated models are 
used to advertise 
hats, earrings, eye 
glasses, ornaments 
and other things. 

D/V?3 

BOLT HANDLE ADJUSTS RIFLE 
FOR LEFT-HAND SHOOTING 

Left-handed shots who have trouble 
with the bolt-action rifle can have their 



ffead Ajr Rgsixtanct! Alfout Jfui 
r* Than Horttpowjkr 

and one-half inches long, is attached to the 
standard bolt Sb&ndle with a screwdriver. 
If has a socket Xvhich fits over the regular 
handle and is held in place with three 
screws. In action the left hand readily 
grasps the projecting knob and works the 
bolt-action ’v^dth the same accuracy and 
speed as the right-hand shooter. There is 
one model for the straight bolt lever and 
another for the curved one. The sights are 



Hatuitt tor Bott-A<tion Ritl* Which AdfuMta thm Gifii 
for thm Laft-Handed Shot 



favorite 30«30 Springfield or Krag gun 
transformed into a real left*handed firing 
arm with the aid of a special b^lt handle. 



The auxiliary handle, axurve 



H 




not interfered with as the curved lever 
clears the receiver sufficiently to permit 
ted view beneath it* 
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DOUGLAS TeUs 




T.W.A/s senior pilot, 
Morehouse, clipped 
the transport time from 
Los Angeles to Newark 
to twelve hours, three 
minutes, fifty seconds in 
another Douglas. Then 
Capt. Rickenbacker car- 
ried thirteen passengers 
on the first one-day 
round-trip flight for an 
air liner between New 
York and Miami in the 
same ship. On the re- 
turn run to New York 
the airplane chopped 
four hours, twenty min- 
utes from the previous 
transport record by ne- 
gotiating the 1,195 miles 
in one minute over sev- 
en hours. 

When Transcontinen- 



V^HEN a bi-motored transport 
streaked eastward from 
Los Angeles to New York in thir- 
teen hours, four minutes, twenty 
seconds, it sounded the death 
knell of three -engine construction 
in commercial aviation and boost- 
ed transcontinental transport fly- 
ing speed 100 miles an hour. 

The flight distance of 2,609 miles 
demonstrated that today it is both 
safe and feasible to fly over vast 
ocean stretches, using modified 
land airplanes. The trip from California to 
Hawaii is 2,2D0 miles. The span from Har- 
bor Grace to Ireland is but 1,800. 

Since that epochal flight last February, 
records continue to f all. Only last Novem- 
ber Capt. Eddie Rickenbacker, flying with 



tnstrumwnt Tranwporit find Donald W. 0auff- 

with JC/d. PfiTfPefifwr WAffj wHh /. J. MaII, Plactil 
Srvond in Httndicftp Section of London-Motboitrnt Air 
Uting Doaglam Ptanit 



tal and Western Air, Inc., now T.W.A., 
came to us over a year ago with an order 
for more than forty airplanes, they wanted 
transports to cruise at 160 miles an hour, 
a top speed of 187 miles an hour or more. 
Also they asked us to meet these specifi- 






By DONALD W, DOUGLAS 

Prmmidentf Dottglat Airtraft CotnsHtn^, /nc. 
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SECRETS 




cations without seeking speed 
through lightness at the expense 
of slashed pay-load capacity. 

It cost us $325,000 to produce 
DC-L the Douglas transport of 
the February run. With that back- 
ground, we turned to construct- 
ing DC “2, the speed ship of last 
November Wc can produce the 
DC-2 type ship commercially to- 
day at approximately S80|000. 

There was no way to accomplish 
these results by simply increasing 
power We had to tackle minute 
elements of fuselage design and 
all the refinements in aircraft engineering. 
Combating wind resistance became an im- 
mediate objective with absolute stream- 
line the goal. Wind-tunnel tests proved 
you cannot get full streamline with a tri- 
motored plane, because one of the engines 



Tht 



of a Davfiam TranapOrtf unit Futttagm AfttmbJy 
Aaam of Duuglaa Aircraft Company Factory 

must go on the nose. Other experiments 
found the efficiency point for trimming 
daps^ established proper design for the en- 
gine cowl, and checked for the most suc- 
cessful type of fillet. We used three com- 
plete sets of wings and made several radi- 
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with generous RUets instead of 
sharp corners. If you work with 
metal skin instead of fabric 
you can attain any shape you 
desire. With the old fabric sys- 
tem the ^‘formers'" underneath 
offered restrictions of their own 
which could not be overcome. 

The metal we u,sed is dur alu- 
mina This is coated wdih pure 
aluminum on each side to 
thickness approximating five 
per cent of the thickness of the 
sheet. This makes the wing 
skin into a sort of a sandwich. 
The aluminum coat has such 
resistance to corrosion that ad- 
ditional paint is unnecessary 
for land airplanes not operat- 
ing in a sea area. 

The fillets are the covering 
for the wing-root of an air- 
plane, molding the wing into 
the fuselage. If they are gen- 
erous and well-rounded you 
gel less wind resistance than if 
they are square or angular. 

Another source of additional 
speed is the supercharged mo- 
tors. Because air conditions 
vary at different altitudes and 



Evaiutionary Wright Biplun* FUxibtm Wifwt /n- 

at Dt Luxm Daugiam T runtport 



cal departures even in landing 
gear. Drawing up the landing 
gear cuts wind resistance to the 
point where you gain approxi- 
mately twenty-five miles an 
hour over any other arrange- 
ment thus far devised. 

Another factor wc used to 
gain speed was developed by 
the National Advisory Com- 
mittee for Aeronautics. We 
place the nacelle which carries 
each engine so that each pro- 
peller is on the center line with 
the wing. This cuts the wind 
resistance of the naceUc, 

To further the streamline 
idea, we used a smooth sheet 



Diagram Shaws Acli«n 
at C antr atlabta Pitch 
PropmUcr; Arrpul Indi- 
eatat Geari lyAicA 
Change Pitch 
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BALANCING 
PLANE 

VEffTICAL 

nu DDE 

WmJOHTi^yi^ STAE 
RUDDER PU 



STABiLlTV 

PLANES 



Lottdinf Dcaglat Trsntpcrt, and a I9<i7 Monaplunt, Shooting 
Firat Appticotioo of AiUrana ot "Saianeing Pfan€'* 



no single propeller adjustment gives max- 
imum efHeiency in allt we used propellers 
of adjustable pitch so the angle can be 
changed while in flight to conform with 
the density of the atmosphere. 

When W'e start out to build an airplane^ 
we plan the cabin first and then build the 
airplane around it. From the cabin you 
determine the size of the fuselage. The 
rest of the airplane is worked out accord- 
ingly. The actual wing area depends upon 
the landing speed. In turn, that landing 
speed hinges upon the 



construction. With landing flaps^ 
we can get nearly fifty per cent 
more lift per square foot at the 
angle of maximum lilt tlian we 
can without flaps. This means we 
can reduce the wing area just that 
much and the less the wing area the less 
the wind resistance and the greater the 
potential speed, 

The flaps on the Douglas transport con-v 
nect at the lower surface of the trailing 
edge of the wing so they drop downward 
at about a forty- five degree angle^ 
extend from the inner end of one aileron".^ 
to the inner end of the other. These flaps' ^ 
are operated hydraulically "as is the 
ing gear^ both devices working from the 

{Continued to pu^e 127A) * « ' , 






maximum lift which the 
wing wmII support in 
pounds per square foot. 
That maximum comes at 
a particular angle that 
cannot be specified arbi- 
trarily because it varies 
with different types of 




A Tri^Mator Trantpart with Lintt Indii^ating StipEtrmam from Thrma ^ 
tort mnd Showing Why Notw Motor tr Lttt EfiStitni Than Othtrt ^ 
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Tricks of the ‘‘Pyramid” Builders of Today 

M While some construction projects of an- 
cient governments often are regarded os 
almost super-humanj the modem builder 
is not over-awed. For instance, the Unit- 
ed States government has just compieted 
a group of buildings in Washington, D. C., 
that offered some un us uaUprdbl^'iiLS* One- 
of the group, the Auditorium building, has 
a triangular carved roof of solid stone 
supported by six massive columns. The 
overhanging cornerstones, chlled "kneel- 
ers," weigh fifty-five tons each. Two spe- 
cial derricks and a system of turn buckles 
were utilized to raise these huge kneelers. 
The three buddings in the group^ contain- 
ing 58,639 tons of stone, were erected in 
265 days. Feats of the ancient pyramid 
builders^ who had plenty of time and vast 
quantities of slave labor at their command, 
almost dwindle into insignificance when 
compared to the construction 
methods and tricks of today. 



HaiMtiag Giant 
Blftch of Sfon^t 
B o t t a H u g m 
in Place 
on Got;^«rnm*nj 
Baildingi Thmtt 
Canatrncticn 
udw At* Far Mot* 
Rmmarhabl* Than 
Thaw* of th* An- 
pyramid 
Build tr* 



heretofore used, has been developed for 
gunnery practice. The new target is of 
sleeve construction, with a series of small- 
er sleeves honeycombed inside the larger. 
The rear end is partly closed by a draw 
string, and in this way nearly all resist- 
ance except frictional drag of the fabric is 
eliminated. It is inflated by the slipstream 
of the propeller and as many as ten targets 
can be carried in the rear cockpit of a 
ferrying plane. The targets are towed be- 
hind the plane at a distance of from 600 
feet to one-half mile and when one is hit, 
it is reeled in and another one is reeled 
out to replace it. ^ / 



f Capable or being towed by an airplane 
fit a speed of 300 miles per hour, a new 
type of aerial target^ Iw'ice as large as those 



On* of th* Ntw Typt of A«rraJ Tats*t* Towud btihiJiif 
k a Plan* for Anti-Aircro/f Girivi«r4 
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Study This Photo and Test Your ^Horse Sense’ 




Aftfr Studytnq This Pif^tur* Cl-ase\y tar Fiva Minutam, Turn fa the rhllau^ingrage and^ cuifAauf Reier-^ 
ring Again to pti^top See it Kcu Can AntuHr ihe Concernmg tt 



Have you ordinary *'horse sense"? The 
government used this photograph to test^ 
the horse sense of 900 former prohibition 
inspectors who were required to pass a 
civil-service examination before being 
transferred to other work. The picture 
was intended to lest the powers of obser- 
vation of the applicants. They were asked 
to study the picture closely for five min- 
utest then spend no more than thirty min- 
utes answering twenty-five questions 



CKemical in 



weniy-nve ques 



concerning it, A large percentage failed to 
pass and many contended that the test 
was unfair. If you want to test your own 
powers of observation, study the photo- 
graph until you think you can visualize 
every detail then turn to the following 
page and, without again referring to the 
picture, try to answer the questions, part 
of the list which the applicants v/ere asked. 
When you have finished, refer again to the 
photograph and check your answers. 



Wiper Melts Ice on. Windshield 







Attached to the arm of the windshielti 
wdper in place of the usual rubber strip* 
an automatic defroster prevents water and 
snow from freezing into ice on the glass. 
It consists of an absorbent material at- 
tached to a metal strip. The absorbent 
contains a_<phenucfll which f ^n^rjitpii Im 
when water comes in contact with it, Thi-s 
heat melts the ice or prevents th 
from getting cold enough to form ice. 
installed by removing the rubber wiper 
and attacMnft the dqfro^er in its steal 

ClJdL 



mg me ruooer wiper 
- ^ * 
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in a comparatively smaJ 
porkers can be handled li: 
unlta^|>f mfrchandise/ I 
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high-efficee; 
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U / SWIVEL '^HE AD BOLT CLIPPER 
WORKS AT MANY ANGLES 
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distances in south them 

in the baskets, laige^iifnbers can be piled 
a comparalTvely small space and 

e any 



CARBURETOR 

GIVES BETTER PICK-UP J 



^increase in power 
and pic k*u p i s 
noticeable at 
from zero 
forty miles per 
The float 
er is cen- 
gi vin g the 

. . . * per flow of fuel 

Toot iot Clipping Shown rn SmiiOfai rOSitiotlM^ 



Remarkable increases in performance 
are claimed by a replacement downdrafJf\) 
carburetor designed for maximum effi- 
ciency. The carburetor has a three -stag 
^setting and the ^ j ^ 



May Bo Used at Many Anglmm 



Designed with a swivel head that 
mits work at many angles, a new 
clipper speeds up work. It works equally 
weU up or down, right or left, behind or 
before, in or out, because the cutting head 
swivels to any angle on either side of the 
handles. The tool will hold any standard 
head of a given size, clipper cut, center 
cut, chain cutter, nut splitter, etc., and the 
change from one head to another can be 
made quickly. 



curves and 
as well as on 
level straight- 
way. Made of 



□rass, the carburetor is protected against 
corrosion. 
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UVE PIGS SHIPPED IN BASKETS 
TO SAVE CARGO SPACE 



I ^ In order to save space in shipping, small 
live pigs are being sent in baskets for long 



Horse Sense** Questions 

{Site preceding p^apcl 

itemB indicating the 



Nainfl at leant two 
UBBan af th» :y«ar. 

Wh>t lurticleB of ctothinff, not heinf worn, 
are ibowriT 

Da th«Be articleB of clothing td 

Lang to tliB umd than? Why? 

Hawr many thawn on the wbIIi 

of the room 7 

Which man wearfl the colored Buit? 

CduLd thd bareheaded man tvoch hie hat 
frvtn b^B poaition in the picture? 

Haw many of the mep are ■tanding? 

WHicb matr ia abown fartheit from you? 

Are there ‘enough ^hairB for the ^rdup? 

Whieh. if any, frf the men preaente a full 
face view? 

It the man wearing' the xtiff Btraw hat at 
near td the ddor at the man withaut a coat? 

What eLeeiricaL fiatutp* arc shown? 

There La m revaLver abovm. Frem their ftd- 
aLtianB in the picture, could the bareheaded 
man SeLae it mare quickly than the man 
withaut a eOat? 



(ft. 4 



^hmme Baeketw Contain Small l^tPe Pigs Whieh Arm 
jf~^hipptd This Manner Save Space 
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C[ Names and addresses ofTrianufaciurera 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope, 
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/ ^ lANT electric super- 
^ locomotives, designed 
to meet the public^s de^ 
mand for more speed in 
all forms of transporta- 
tion, soon will be hauling 
passengers between 
Washington, D. C., and 
Philadelphia, 

This stretch of track on 
the PennsyivaiiiaiailjDjajcU— 
is oiie oi THe busiest in 
the worldt handling 830 
trains every twenty- foui' 
hours. Faced by the prob- 
lem of running faster 
trains at more frequent 
interv'als to carry the 
heavy IrafTic, officials 
of the line finally 
adopted the new loco- 
motive as the answer. 

Electric current is taken from overhead 
wires to drive the big engine at a normal 
operating speed of ninety miles per hour. 
It and others in the fleet will pull standard 
steel coaches of any number necessary to 
handle the ti-affic normally carried be- 
tween the two eastern cities. 

The new engine has twelve fifty-seven 



Tht Ancient and the Modern in tron Mormea; AbeVm, thm Ntwett 
Speed Eiettrie Locomotive i Betowt Pioneer of Cvmtrerland Vattvy 



inch driving wheels, six on each side, and 
develops 4,620 horsepower. Seventy -nine 
and one-half feet long, the locomotive is 
of all-steel construction and weighs 460,000 
pounds. The maximum starting tractive ef- 
fort amounts to 72,800 pounds^ with the 
power supplied by six pairs of twin igni- 
tion motors, each pair attached to a driv- 





The Dtveioptntnt ot thm Elwvtrie LoKamoiiVm Ir niumtratwd hy Theme Pteturmm af thm LiUmtt T yp* ot 
Strmemline Engine and the Very Eariimmt T yp*, Veed Jfl/fl 



ing axle* Power is transmitted to the driv- 
ing wheels through quill -mounted gears » 
permitting a free spring play of axle and 
wheels. Two main frames, each resting 
on six driving wheels and a four-wheel 
engine truck, joined by an articulated or 
hinged joints support the body* 

Each end of the new locomotive slopes 
gently inward from the floor to the cab 
roof with rounded shoulders running to- 
ward the central operating compartment. 
The engineer's control position is located 
at the center of the cab, giving an unob- 
structed view of the track. This type of 
construction is pleasing to the eye and in 
line with the modern trend toward stream- 
lining. But with its mighty electric mo- 
tors, the engine depends upon its power, 
rather than any factor of design, for its 
performance* All low- voltage signal, tele- 
graph and telephone lines are placed in 
underground conduits to eliminate inter- 
ference from the high-voltage circuits used 



by the big electrics. Because of improved 
acceleration, increased train speeds, more 
uniform speeds, operation of longer trains 
and the even spacing of trains, electric lo- 
comotives increase the ultimate capacity 
of a trackage by twenty-five per cent with- 
out any increase in track mileage. Unit 
for unit, the electric costs more than the 
steam locomotive, but because of greater 
tractive effort and fewer hours of idleness 
for maintenance, a smaller number of 
electric engines is necessary for handling 
a certain amount of traffic. 

The development of the electric over its 
thirty -nine years of existence has been 
almost as dramatic as that of the steam 
locomotive. The engine used before the 
introduction of the super-electric had three 
pairs of drivers, each seventy-two inches 
in diameter. It was sixty-two feet eight 
inches long, weighed 375,000 pounds and 
developed 3,000 horsepower. Its speed 
was fifty-six ntiiles per hour, A lighter 
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electric aljo was mad^i 
of drlversJand developed 2,120 horsepower 
for a spe^ of fifty-six miles per hour* 
While some railway sy steins have turned 
to the ^reamline train of aluminum or 
stainless steel, the Pennsylvania will use 
the eleptrie locomotive because of ihe 
greater/ flexibility of service. Where the 
electrit^ can, and often does haul 1,000 pas- 
senger^, adding coaches as needed, the 
streanniner carries only about 150. Too, 
the Ufut construction of thd stareamliner is 
said t(i make it difficult to turn around at 
the er,d of the line, some types requiring 
a curved track. Officials of the line point 
out that while the streamliner probably is 
an excellent means of long-haul trans- 
portation for a few passengers, It is not 
regarded as the best method of handling 
the h<favy eastern traffic. ^ 



CfETTi'afc AatJb Drill in AJj Povi- 

tionr So Ont-Mnn Optration tm Pottibt* 



GOLF UNKS VACUUM CLEANER 
SWEEPS FAIRWAYS 

Fairways of a Seattle golf course have 
been kept clear of fallen leaves by a ma- 
chine that operates on the vacuum clean- 
er principle. Drawn by a tractor, the 



CARRLAGE ADAPTS ROCK DRILL 
TO ONE-MAN OPERATION 



One man is enabled to handle a rock ^ V 
drill at any angle by a carriage that con* ^ \ 
sjsts of a framework with two steel wheels N 
at one end and steel pins at the other to 
hold it in position* A universal arm ex-"^ 
tending upward from the frame holds 
drill, hose and accessories. This arm cam, 
be swung into practically any position,] 
making it possible to hold the drilLv^rLi-' 
cally, horizontally and obliquely at any 
angle. The carriage works well on steep 
formations or other difficult positions. 



/CASE EJECTS CALLING CARD 
WHEN SLIDE l^pUSHED 

Calling cards ^7-^ 

are protected from ’ * 

dirt and soiled fin- 
gers and are pro- 
duced singly with- 
out fumbling in a 
pocket or contain- 

er if they are kept ^ ' 

in a case which 1 ^ 

ejects a card each 

time a slide is 

pushed. The case 

is of metal and 

leather*/ ^ 



OttfJvor Vacuum CfFOFtcr** Sh^f^n^vUtctirtf Leatft¥ 
from Coif Caurcey It Im TractoT-^TaarMii 



machine sucks up leaves and other Ught- 
weight trash as it moves over the fairways, 
leaving the course ready for play* 



H"Pockct battleships," the 10,€€0-ton ar- 
mored vessels now favored by many world 
powers, cost about $20,000,000 each. 




FamI RwMmrtiair 4H WindMlii^ld Show How Rapidity 
Poor Driving ConMumoo Cttmotin^ andi LoHt tfio Dis^ 
trihator /t d Cdrttntdn ^Ourd* of Poot Mitn^gt 



hour for the 443 miles. Newspapermen 
trailed him on an official run to Sacra- 
mento, measuring his gasoline themselves* 
To their amazement their own figures 
showed Elmore had averaged thirty -five 
miles to the gallon. 

"What’s the secret?" demanded a crest- 
fallen reporter whose car, trailing right 
behind, had used a couple more gallons on 
the trip. “Good driving habils," Elmore 
responded, and explained that a well- 
trained foot on the accelerator can make a 
c^r go farther on less fueh 

flyh^ an ii;ate motorist complains about 
his lore is often detailed to 

check the trouble. He knows before he 
starts that the driver, instead of the ear, 
is probably at fault but that's one thing 
no driver likes to be told. With the owner 
behind the wheel driving the way he is 
accustomed the car is driven across the 
city* Then the gasoline that was used is 
accurately measured and Elmore drives 
.back over the same route. Elmore arrives 



l^IFTY per cent of motorists throw away 
neai^ Jialf th^ fuel they pour in their 
gas tanks. That sounds like a rash state- 
ment but it comes from an expert at 
squeezing every mile he can from a gal** 
Ion of gasoline. 

Last summer Austin Elmore, nationally 
knoTAm-test^ engmeer, stopped^ at a San 
Francisco telegraph office and checked in 
at the end of an economy run from Los 
Angeles, When officials broke the seals 
and measured the fuel remaining in the 
tank of his sti;ick ^ight ^cYh nder car th ey 
found he had averaged 33.3 miles per gal- 
lon between the two cities and driven at 
an average speed of thirty-two miles an 
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AVERAGE MILEAGE AT 
DIFFERENT SPEEDS 

The following inf^rmatioti 
Ls the fiEsuIt df te^ts to show 
how vpinoua driving condi- 
tions cul down miteB per 
^4 1 Ion. For emEUTtpIc, a c»r 
cftpable oF giving twenty 
mtlea per gallon at twenty 
miles per hour will increase 
it« gasolene consumption Ht 

higher speeds as follows: 

per JIuur HHi-v p*r GikO^ 



Oemonsf roting OTfonalion- rn Cojtoh'n*- Vtipor EiffeJ 
(iiass Tube; When Match ft Appiieil to Op«Ji: End 
and Tuh0 t* Ctoied, Ftamm Travti^ Slawly Dawn 
Twa-Thirdw wf TnS»e* TA*o Iffnites Re*t aJ Fael in 
One Flaeh 



back in less time and having u.sed less gas- 
oline! In seven ty-three oases of poor nriile- 
age complaints, EUmore got twenty- seven 
per cent better mileage out of the cars 
tlian the owners did, the individual figures 
ranging from eleven to forty-one per cent. 

Next the economy driver shows the 
owmer just where the trouble is, A “mile- 
age vizometer" consisting of two accurate- 
ly graduated fuel reservoirs is attached 
to the windshield of the car* When the 
owner throws the gears into second and 
“romps on it” ho sees the fuel drain out of 
the glass reservoir almost by magic. Then 
after refilling the reservoir, Elmore shifts 
into second. This time the car picks up 
speed nearly as fast but half the fuel still 
remains in the graduated tube. 

“When you wanted to make a fast get- 
away you pressed the throttle clear down 
to the floor, giving the engine more gaso- 
*line than it needed for maximum power/* 

Y < Continued ',ta page ^ 



Testing th^ Spark Ptugt and plea Registering E/K- 
^citney af Fuel Pamp tmd Vnca^ttn 
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CItantng OufjidS^°%/ JI«1^fn{#ouJ l^DFn /jrt^dir o/ ffdOln, 
and Wufhtir Which Make* it Pottibim 



OUTSIDE OF WINDOW WASHED 
FROM THE INSIDE 



Much of the hard work involved in 
cleaning windows is eliminated by ming a 
window washer which cleans the outside 
but is operated from the inside. It consists 
of a flexible metal handle to one end of 
which is attached a frame holding a sponge 
rubber pad. In the center of the pad is a 
suction cup which holds the pad against 
the glass for washing. The pad is removed 
by using a wire hook to break the suction. 
For drying and polishing a squeegee is 
attached to the top of the washer, the 
squeegee operating only on the down 
stroke. Intended primarily for cleaning 
the outside of windows* the device can be 
'used equally well for the inside. 






PANDS IN CONCRETE 



M'UOR 



TXTLIRES 

For anchor! Tig 
fixtures to con- 
crete, brick, stone 
and other solid 



masonry, a new 
bolt with a spring- 
like body expands 
as it is driven, re- 
suiting in great 
holding power. 



The bolt is easy to use. A hole is drilled in 



driven In with a few blows of 
hammer. The holding power is ob- 
tained by unusual construction of the bolt, 
which has a body sheared through the cen- 
ter. In the same operation, each side of the 
shear is deformed in opposite directions, 
the result being an outward bow. As the 
bolt Is made of high carbon steel treated 
to get spring properties, this bow forms a 
spring tension when the bolt is driven into 
the hole. The anchoring device is made 
with several style heads, round, counter- 
sunk and stud. The stud head permits re- 
moval of fixtures at any time without dis- 
turbing the holt. 



LUBRICATOR FOR UPPER ENGINE 
HAS AUTOMATIC THERMOSTAT 



Positive lubrication of the upper engine 
is accomplished by a gravity -operated de- 
vice with an automatic thermostat. The 
lubricator feeds the oil to the upper en- 
gine through the intake manifold. The 
same quantity is introduced irrespecti%'e 
of 



^ufomati-c Labricatar ft^r Attachment to Engine j in 
terif Pari of Engine it Lubricates 



grees below^ to 300 degrees above zer 
The lubricator provides positive feed fo 
all vacuum changes and increases the oil 
feed as the engine vacuum drops due to 
greater load. An initial “shot” of oil is de- 
livered automatically when the engine Is 
started cold, thus helping to prevent scuf- 
fing of parts resulting from failure 
crankcase lubricant to reach these parts 




JWlf*ECJVES ADDfTlOriAL HtfiTlKO 
are A, AMD PROTltT5 RADIATOR 



HEATtwG U^iT 



RETURN FBrtM HOT MkfATER 
I^DIATOR SVJ5TEM,COMHEtTEO 
to heating unit AMD jacket 



ORDiHAHt 

/ radiator 

TO HOT wnryt, 
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Heating Plant in Fireplace Warn^ the House 
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TI^eabth' V 
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HOLE I FT, deep I M FLOOR OF FIRE.pl ALE 
TO RECEIVE WOJiED 5HEO- HETAL TANK 

OR water jacket 
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7"opi. Horn* M^attd. i>y Firmplacm PVaxit^ Bottomf Cloir^Uf> of Coils t Drawing of tfts Plant as In- 

tioUtd in 0/i« Honitt Notr Simftthity #/ Conncct^Piu to ExiMfing Hat-Wattr Sytttm „ 













Operated in connection with the usual 
system of hot - water radiators, fireplace 
heating plants are being used to heat en- 
tire houses in the far west. The arrange- 
ment eliminates the boiler in the base- 
ment. After the bottom of the fireplace is 
excavated to a depth of twelve inches, it is 
lined and made level with the floor by in- 
stalling a welded, sheet-metal water jacket 
in the shape of a hollo w^ec tangle \vith a 



le or a nouowj* 

Vtfil 

arv Lie: 



cross-section four by twelve inches, -In_^ the 
rear of the fireplace is mounted an ordi* 
nary steam radiator connected to the hot- 
water system throughout the house. The 
hot water passes through the radiating sys- 
tem and returns to the water jacket and 
the radiator heating unit. The cost of 
ing the entire house is said to be little more 
than that required to operate only as a 
fireplace. 






Boundary Light for Airport Is Operated by Dry Battery 



For airports without electric current, a 
boundary light has been developed which 
is operated by a single dry-cell battery. 
The buttery, it is cluimcd, will illuminate 
the light for six months without replace - 
ment. The unit is constructed of Bakclite 
and is so built that a plane striking it will 
break it from its base, A highly reflective 
tip and conical transparent body assure ef- 
ficient illumination, making the light vis- 
ible from a plane at a distance of five 
miles. Where it is available, electric cur- 
rent also can be used with the hght, and a 
model which will float on water has been 
designed for anchoring in harbors to des- 
ignate lading spaces for Qidng boats. 



Airport Boundary Light Which Can Bo Operated S 
a Dt^-CcU Battcr^^r fry Regtilar Ctirrvnl 
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By DOB RQ§Ii 



I BELONG to a strange fraternity. After 
^ nineteen years, only six of the original 150 
remain. We are the mot ion -picture stunt men. 

I have seen most of the otlTors die^ one after 
' another, in performing dangerous feats. Yetj 
during my own career, I was never seriousily 
injured in doing 560 parachute leaps., eighty 
plane changes in the 150 dives from heights 
above ninety feeU 180 auiomobilc wrecks, rid- 
ing horses over clifTs sixty-five times and stag- 
ing fights atop ninety-foot ship masts and 
making the proper fall into the water so many 
times I have lost count. Tlie pioneer stunt men 
who remain besides myself are Cliff Lyons, 
Yakima Canutt, Duke Green, Gordon Carveth 
and Frank Clark. 

/ Fear, woriy’. temper and impatience — these 
have taken most of our number. When one is 
present the stunt man’s mind is handicapped. 
After all mechanical preparations, a stunt man 
has about seven chances in ten to perform a 
stunt safely and successfully, Consequently, he 
always inspects and makes sure of his equip- 

' >r 
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Stunt Man StvinginE acroaa Streat from 
Burning BuUding and T u/o Othara 
to G«/ Bath aftar ''Vi'tlocn" Cut the Hope 
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menL llis mosl; necesi?ary 
assets to overcome llio 
remaining three point.s of 
hazard are experience 
and menta] balance, 

A mistaken idea is that 
a trained athlete has all 
the qualifications to make 
a stunt man* Overtrain- 
ing and routine slow the 
mental faculties. Where 
the athlete practices one 
thing until he is perfect 
in It, the stunt man must 
never fall into the linhit 
of doing things mechan- 
icaUy^ Though great mus- 
cular development is not 
important, perfect phys- 
ical condition is. 

Successful stunt men 
are credited with having 
great nerve* Tiiey have. 



cuff LyotiM^ Stunt 
Making Hitf* ort jf/erje- 
batik; Brltmff Lanrntid 
Stunt Man Failinug 
from Wor#'o 
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of tHe stream and been killed. We 
must uqt hesitate. 

One of **Red" Thompson's cele- 
brated stunts was to jump from a 
speedboat to tlie back of a whale 
and harpoon it. Retiring from the 
business, Red returned again only 
to exemplify the stunt man’s su- 
perstition. Stunt men believe that 
to come back to the game after 
once quitting is sure death, 

Redj with Jerome Bauten and 
How^ard Daughters, met death in 
the Abercrombie rapids of Alas- 
ka's Copper river. I was shooting 
the same rapids in another boat. 
Gordon Carveth was in the 
Thompson craft. The boat was 
caught in a terrific whirlpool and 
smashed on the huge bowlders 
and jagged ice* Struggling in the 
thirty-five -mile- an -hour current, 






But it is not the nerve of the 
short-lived fool who is merely in- 
viting death. It is the controlled 
nerve that steadies the mind while 
the feat is being executed. If 1 
have cheated death where others 
failed, it is not because of luck or 
because 1 am physically superior. 

It is because I adhered to the 
teachings of the first and greatest 
of all stunt men — Harry HoudinL 
He taught me these fundamen- 
tals: ^*Do every stunt scientifically. 

Never depend on nerve or luck. 

Don't attempt a stunt if you are afraid/* 
Sometimes the death of a fellow stunt 
man strikes close to home, I had to wear 
the blood -spattered clothes in which Jack 
Silver — ''Old Silvertip**' — died the day be- 
fore 1 did his stunt. It was a leap from a 
train crossing a trestle to the water be- 
neath. Hesitating a fraction of a second, 
SOvertip had struck pilings on the far side 



Sfunt Man jji Ccric« of Kacaping Convict Failing iram Roafj flv 
Landed m (7 fdouing Auto Batoivf Buth Rottt AitiAor,. 
apwCting Paraehufm Bwfare Mabtng Jump 



Carveth gained shore, missing the deadly 
bowlders that battered Thompson and the 
other two men to death. My owm boat 
made shore and I raced along the bankj 
helpless to aid in their grim struggle. 
What are my own ideas on this super- 
stition about returning to the stunt game? 
1 do not believe it is just idle superstition. 
Out of the profession for a time, a man 
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loses the mental alertness that 
characleriKes the successful 
stunt performer. On return- 
ing and underluking a haz- 
ardous stunt, fear grips him as 
he suddenly realizes his sense 
of timing is lost. And in this 
state he is, of course, unable 
to execute the feat properly* 

A stunt man must never 
rely on someone else* I did so 
once and almost lost my life* 
1 was in a crow's nest atop a 
tow'er surmounting a house 
w^hich was to burn under me. 
The house w^as on a ninety- 
foot cliff overhanging the 
ocean* I was to escape the 
flames by falling into the 
ocean with the knver. To 
set a stiff wind blowing in 
from the ocean, piano wire 
w'as strung from the tower 
top to a near-by boat. When 
the flames got ton close* the 
tower was to bo pulle<l sea- 
ward* Having been put up 



several days before, the wire 
had corroded from the salt 
water and I demanded new 
wire* 1 was Luld it already 
had been strung. 

(Continued to page 128 A> 




Cliff Lyons Jumping from Hoot to Back of Mooing Horst onJ, 

Stunt Hftn Trying lo HtgoHott Hopidss Thrtt Wtrt KUUd in At- 
L tmmpting This Feat 








Striker” 





on the loose board. By 
depressing this lever, the 
showman forces a steel 
pin against the bottom 
bracket holding the guide 
wire* This causes the 
bracket to bend slightly 
and reduces some of the 
tension of the wire* Thus, 
the operator may control 
the play permitting the 
bell to be rung or pre- 
venting a strong man 
from ringing it. 

^ i - 

CLOCK DIAL GAUGE 
FOB VALVE SHOWS 
EXACT POSITION 



Simple Timkt iJrflfeu/f far ygn 

to Ring tfic iBelf oJ thv Fair 



Ringing the bell of the ”high striker” at 
the county fair appears to be easy when 
the operator, frequently a small man^ tries 
it. On the other hand strong men find it 
difficult. The explanation is simple. At 
some fairs, the machine is "fixed” so that 
the operator controls the tension of the 
wire on which the counter block rides. If 
the wire is tight* the counter block slides 
freely to the top of the machine, but if the 
wire is slightly slack, it vibrates sufficient- 
ly to retard the progress of the block. The 
vibration is set up by the player^s mallet 
striking the trip arm. A trick lever, some*- 
times hidden under a loose board in the 
platform at the side of the machine, may 
be depressed by the operator by standing 



When a valve is turned 
blindly, there usually is 
uncertainty whether the 
flow which It controls is 
entirely shut oil. To re- 
move the guesswork, a 
clock- dial valve indicator 
is being produced to pre- 
vent leakage in a pipe 
where there is pressure 
behind the flow and also 
to prevent turning d he 
valve too tight and jam- 
ming it* The visual indi- 
cator, in the shape of a 
clock face, shows at a 
glance whether the valve 
is shut or how many turns 
and parts of turns it Is open. When the 
hands point to twelve o^clock, the valve is 
closed* When the hour hand points to two 
and the minute hand to twelve, the valve 
is two turns open* 



The minute hand 
indicates the pro- 
portion of a turn 
in addition to the 
full turn shown by 
the hour hand, so 
if the dock points 
to four-thirty the 
operator knows 
the valve has been 



turned four and one-half times. The indi- 
ca^r is particularly suited j;o many Indus - 
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cator is part 
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‘ELECTRIC EYE” CUTS 

OFF HEATERS IN 
MAKING AUTOS 

Standing silent watch- 
men to guard against too 
little or too much heat^ 
photo-electric cells ar% 
used in aiiaj,iliuiu;d>ile 
mamifacLunng piar|l to 
switch off electric h^aters^ 
when steel bars/havej 
reached the exact tem^ 
perature necessi^ry foc^ 
greatest efficiency. Thi?* 
bars go through a wide 
range of color from red 
hot to while hot^ but the 
color changes, are too 
small for the human eye 
to detect. The? more sensitive “electric 
eye** is used initoad. Steering drag Unks 
must be heatecj to a certain temperature 
for the ends Id expand* In* the Chevrolet 



Lrftg /llu«tro.fnf Haa> ffameauta May B^^arriadf Rights tnat^Haf An- 
a.Acr Unit an Tap of ^orfobf. Comb; the Unita LaaJt Tasathar 



PORTABLE BOOKCASES IN UNFES 
FIT LARGE OR SMALL HOME ^ 

Built in standardized units, portable 
book cabinets are available for the Large 
or small home. Any size or shape series 
of bookcases can be quickly set up by^ 
arranging the number of units desired on 
top or beside each other* Any two units 
of the same size can be bolted together, 
face to face, to form a tightly closed chest 
for storage or shipment without disarrang- 
ing the contents. A handle on the back of 
each unit makes carrying easy. 



MAGNIFIER AS PART OF PENCIL 
HELPS REiVD FINE PIJINT 

Especially con- 
venient for chock- 
ing through tele- 
phone directories 1^^ 
and other fine 'cf 

printed matter, a Vti 

novelty pencil in- 
eludes a magnifier 
in its upper por- 

tion. The lens is c/s 

of cylindrical 

shape and so conslructcio thajfc^'great mag- 
nification is possible. The pencil itself is 
of the filler type, taking standard leads 

for extra one^ 



White Spot Confer [9 Pair af Drag Link* Being 
Hwated; Note Phato Cettt Above 

plant, when the drag links reach that 
point, the. electric eye detects the corre- 
sponding bolor and cuts off the currenLfO 
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Above^ Piitarint Rcpr^statation of fiotti Convtrtation 

(fifi# ^Vuf Tttsalnifd hy Way of Chicofio, CaUforniar 
Afrmvo, HauKiii„ Pkiiippinvmt Japan and AamlritHa^ Vari/featian 
CardM of. Amat€ui^ and Eefuipni'cnt of Jamts Af. Hotd^ 
XfGt Sloxico City Amateur; Beloutf Ciydn />c Vina^ HoUyu>ood 
Cdinii^j-crnid^ft IVAdjc Lifo H'o* 5iiTi>'rd' by a Mam 

in iV«ur 7.ofi\ond 



*V ^ Q^C Q-^W«HHU calling and 

ijtandirig by *” 

This was the call from Albert Hanson, 
radio amateur, which brought details of 
the disastrous Long Beach earthquake 
and started the rush of relief. 

With telephone and telegraph lines 
crippled, radio '*hams” restored com- 
munication and shattered the veil of .si- 
lence into which the tragedy had 
plunged the stricken area. 
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Jamison Vaughtoj W6FXS* set up a 
portable trausniitter at Mid wick Relief 
hospital where the injured were pouring 
in. Barnett Harper of W6DCF joined in* 
W6DBC and W6EXT hooked up in the 
web. More than a thousand messagen were 
sent to all parts of the world in the thirty 



hours follovvijig* Albert Mutter went on 
ihe air with his W6BCK. and Eddie Mil- 
ler, WtiAZU, dug himself out of the dam- 
aged and brick -strewn control room of 
KFOX* He got the station on the air. 
Communication was restored — hysteria 
was silenced — the world moved on. 

Volumes could be written of the tense 
drama of those first few hours* but this 
Ls the story of the radio amateur* Out of 
the north comes a flash from the commer- 
cial operator at Nome, Alaska; 

‘^Nome is burning! The city is a mass of 
flames. People are screaming in the streets 
—fleeing the flames — " and the message 
stops! The power lines have burned down* 



C^r5<0it19 S2iKt a Tokyo liam; 

Left, tfish-Po%i/er Traturmitter of Thorne Donnett^y\ 

W SPZ, f.uht Blvfft fti* 
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Ltftt. a Japan*** Ham and 
Hit Fomtly ojf* in the 
WpTtlt of the Hamtt the 
-'O. M., the O, W. and 
A*t*t OpJ'i Thi* Meantf 

IV/i«n Freely Trantmittrdf 
the "'Ol(f Man" the **Oid 
Woman*' (jnJ f/w 
nn^ Otreratar"^ ficJuu^j 
Partabte Tranemitter at 
Uted by a Camper 



People leap to the task of suc- 
cor, The mayor of Seattle offers 
the aid of his city. The Red Cross ^ 
gets ready. The Coast Guard or- 
ders all available vessels to Nome 
waters. But the dilemma of si- 
lence is with them. The commer- 
cials are helpless, and once again 
the world pauses, hesitant Up in Nome 
the faint pulse of the K7 amateurs is go- 
ing out, the hams in Seattle are listening 
and the miles are bridged. Once again, 
in the clinches with disaster, the hams 
come through. 

There are GO.CJOO radio amateurs in the 
world, 45,000 in the United States alone, 
and the other 15,000 scattered in every 
conceivable spot on the face of the globe. 

It is virtually impossible to be so isolated 
an amateur can't find you. 

In the endless seas to the south, a tiny 
sailboat loafed along below the Islands ^ 
of Pago Pago, The captain >vas stricken 
with appendicitis. The speediest boat 
could not reach him in time. Death hov- 
ered over the tiny craft, A distress signal 
was flown and a tuna boat, equipped with, 
a short-wave transmitter, sent out its 
feeble signal. A ham heard it and crashed 



I 



hfrt. L. W. Mida, WSLW, Chicago, On* af the 
Many "Y. L*t" ar Woukh- AmoJeartp and Her 
T rantmittmr 
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into the air with his pow- 
erful wave. Another ham 
— another relay, and an 
ambulance seaplane was 
sent from the Panama 
Naval base^ 

Clyde De Vina, a Hol- 
lywood cameraman on 
location near Teller, 
Alaska, was talking over 
his set to an old friend in 
New Zealand. Suddenly 
De Vina^s signals stopped 
in the midst of a trans- 
mission — the ham in New 
Zealand wondered why 
and asked another ham in 
Teller to investigate. De 
Vina was rescued from 
his monoxide filled shack 
before the deadly gener- 
ator fumes could finish 
their work. Twenty thou- 
sand miles of messages in 
less than twenty minutes 
— and another Itfe was 
saved! 

But this fascinating 
hobby is not all excite- 
ment. Tedious study of 
technical matters is nec- 
essary before even a li- 
cense can be obtained. 



The code must be mastered to the speed 
of ten words per minute or more. The 
paths of the elusive electron must be fol- 
low'ed through wires and tubes before one 
an put them on the air. 

Uncle Sam is fussy about this, and main- 
tains a small army of radio inspectors and 
monitor stations that check every signal 

iContinued t.o 140A1 



Topf Franff L. Chicago, and 

Hir Compact Transmittrrt *fl a Jap~ 

pno§t Amatmur 
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POPULAR MECHANICS 






Control /or Plant Propeller 

ufithout Any Chong* *n Retrolvtiont 



Pitch 



Greater speed, safety and efficiency of 
aircraft are promised by the development 
of a '^constant speed'* propeller, made pos^t^ 
sible by a propeller control weighing only-^ 
a few pounds and operating hydraulically 
through oil pressure which acts on 
blades of the air screw. This control 
tains automatically any selected rate 
revolutions of which the engine is capablerV 
and adjusts the pitch of the propelleft-^? 
blades through their full range without 
action by the pilot. The effect on an air- 
plane is like having an infinile number of 
automatically selected gear ratios on 
automobile, In a recent demonstration, the 
control was placed on a twin-motor trans- 
port which took off, climbed to 2,000 feetf^ 
then to 4,000 feet, dived, speeded up to 200^ 
miles per hour and slowed down to nineti 



miles per hour, ad with the propeller rev- 
olutions remaining constant. The control 
makes it easy to sjmehroni^e motors, elim- 
inating the “beat” due to unsynchronized 



- j 

> 1^1 



ing such a board is usually a difficult task 
for two men, but by lowering the truck, 
the board can be grasped by the clamp and 
then easily moved 1;^ one man. A 

y\ ^ 



engines in multimotored ships, reduces vi- 
bration by allowing the engine to operate 
at Its best ranges of revolutions, abates 
noise and increases the take-off power. It 
is also claimed the control increases speed. 
By using the constant speed propeller, it is 
claimed twenty-six minutes could be saved 
on a 600-mile trip by climbing at once to 
about 13,500 feet, cruising there and then 
“coasting” down for the last seventy -five 
or 100 miles, since the control would pre- 
vent the engine from turning up excessive 
revolutions in such an extended glide. 
This permits a gain in forward speed with* 
ou t additional strain on the motor. 

PWf 

LIFTER On hand TRUCK MOVES 

FREIGHT CAB RUNNING BOARDS 

Freight car running boards extending 
from car doors to platform arc lifted and 
moved about easily with the aid of an In- 
genious attachment for a hand truck de- 
veloped by the foreman of a railroad shop 
in T agoma. Wach Thti \q 

the fidget the truck, a lever holding a 
large clamp in position for grasping the 
board at the middle of the two sides. Mov- 



CONTBOL FOR PLANE PROPELLER 
OFFERS SAFER FLYING 




On^T.AH. ArKcllAMrS I , ( 

May Enable You, to Save a 



These Tricl 



/iif;htf UmtJiff CrintM-ChtM/ Ccrf-- 
ry tv Tow Drousnins Victim; 
j4r/n ot Rescti*r Sn\i*r2*s V'fC- 
fjm'« Riht to Compress Liinqs 
Rh yythmicotly 



Lrftr thr Stadiiiehoch 
Corry; Nolf How Vw- 
tTm*r L,ungm Can Be 
Compreitscd BcSiitarly 
Also in This T yp* of 
Rescue 



Above, Method at Carry- 
ing Victim from Sholtow 
Water to Shore and at 
Same Time Pressing 
Af&i (d Make Lungs 
Function 



Leftf Employing Arti^cm^ Res- 
piretion; the Meihad of Com- 
pretsing Lunge of ViVti'm fl«p* 
ntorly While Effecting Rencue 
IV a I Developed by George 
Hughling 
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POPULAR MECHANIC’S 
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Paper Indicators '^'estLmht to' Protect Eyes 






Sensitive photographic pt\per 
inclosed in a light-proof envelope 
is a simple means of testing light- 
ing conditions* Colored to a very 
definite shade, the envelope has 
ten round apertures through 
which the sensitU'^e paper is ex- 
posed to the light, ^fore expo- 
sure the paper is a light yellow* but as it 
is exposed to light, it turns darker. In two 
and one-half minutes, under proper light- 
ing intensity, the paper will turn as dark 
as the envelope. If it is lighter, the light- 
ing is not of sufficient intensity. A further 
check on illumination can be made with a 
light analyzer. A pin stuck vertically in 
the center of a circular disk throws a shad- 
ow and discloses whether the light is com- 
ing from the proper direction. Coming 
from the left, the light properly illumi- 
nates the desk top or reading page. The 
photographic indicator, developed by 



Westinghouse Lamp company, and the an- 
alyzer are inexpensive means of testing 
lighting in the home. 



HEALTHIEST SPOTS ARE FOUND 
^ NORTHWEST 

V Three [states in the northwest and an 
area in the middle of the United States 
extending from Texas to the Canadian 
border are the healthiest regions of the 
country, judged by the annual death rates 
for a three-year period. In North and 
South Dakota, less than eight out of every 



Testing Inten- 
sity o/ Light with 
Smnriliftv Papfr, 
Rights the tniifCatori 
BeltftiUf Another Paper 
JmiiKirtor That Shows 
If Light Im Cvmins 
from Right Direction 
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1,000 persons die each year. Tl^rale for 
the entire country is nAr^r^mousand. 
Next lowest death rates, betwy^n eight and 
nine per thousand, are found in Nebraska, 
Kansas, Oklahoma, Minnesota* Iowa and 
Wisconsin* and in the three states of the 
northwest comer, Washington, Oregon and 
Idaho. The highest mortality rates also 
were found in states which adjoin* Arizona 
and New Mexico having rates of more 
than twelve per thousand, whUe Colorado 
and Nevada death rates are between elev- 
en and twelve per thousand. The influx 
"^^^eople suffering from tuberculosis prob- 
aSl^ accounts, in part at least, for the rela- 
tively high death rates in these states. 

(J 

TRUCK TRAILER LIKE BOX CAR 
USED TO HAUL FURNITURE 

Truck trailers constructed to resemble 
I freight cars are used for their publicity 
value by a Pacific coast furniture dealer. 
Some are in the fom of box cars, and oth- 
ers are built like gondolas or flat cars. 
They are like freight cars also in that they 
*are equipped with air brakes. 




Trucii Trtttftr BuHt t* a Otnr Cut* uric} L/MstJ 

to /Jcitii /^urnilurfi: art Pacrtie Coa^t 



SHOP CLEANER SPRAYS PAINT 
OR BLOWS AWAY 

Designed for home work shops, garagfes, 
machine shops and woodworking plants, a 
new device can be used as a blower, paint 
sprayer or suction cleaner. For conven- 
ient handling, it is suspended on the oper- 
ator by a shoulder and waist strap. It con- 
sists of an inclosed motor and fan with an 
outlet for the blast and an inlet at the een- 




HanJy Sprayer vr That OpMratrr Likm VaC- 

uunt Ctcanvrf Wafc /ioui ft /m Carried 






ter of the fan for suction. A four- foot hose 
may be connected to the outlet for paint 
spraying and blowing, or to the inlet for 
suction cleaning, The*£pray device con- 
sists of a glass jar fitted with a nozzle that 
is connected to the hose. For blowing pur-- 
poses, a long metal nozzle is used instead 



of the hose. ^ 

pjji.?- 



ELECTRICAL ROTARY PLANEp^^ 
HANDY FOR CRAFTSMAN 






For smoothing, shaping and rccondi- ^ 
tioning wood surfaces, a new portable ro- -* 
I ary planer saves many hours of manual 
labor. Its motor 



operates on alter- 
nating or direct 
current, 110 volts, 
or £20 or 250 volts, 
if desired. The 
planer contains 
three planer 
blades that are ad- 
justable for deep 
or .shallow culting. 
Two planer heads 
are included in 
the outfit, one with 




“ 



a comparatively flat 
face for surfacing work, the oth# with a 
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Records Passing Day^Like a Calendar 

ically shows the phases of the moon by 
means of a revolving ball. The dock is 
driven by springs and is considered ex- 
tremely accurate. A sprocket wheel, at- 
tached to the clock shaft, directly under 
the hands^ revolves once in twelve hours. 
This wheel drives a chain having 196 links 
vrhich makes a revolution in seven days. 

A small disk or day indicator is attached 
to this chain. Along the path of the disk 
are shown the seven days of the week, 
each occupying a four- inch space, the disk ^ 
traveling four inches each twenty -four ^ - 
hours. A larger sprocket revolves once^ 
e$ich liwimty-four hours. A pin on this 
sprocket contacts a projection on the da 5% 
of the month wheel and moves it one point^^* 
forward with each revolution. This ten^^^” 
inch wheel must be reset on the first of**" 
the month. This large sprocket wheel alsdCw- 
moves the moon wheel at the bottom of the ^ 
dock. This is done with levers which 
the moon wheel once in twenty- nine and..^ , 
one-half days, A flexible shaft cormects^w 
the moon wheel with the ball representing 
the moon. This ball is painted black oi>* ^ 
<yve side and the other half has a silver*^ 
coating. Tliis ball thus duplicates almost^ 
exactly each phase of the moon during the^^ 
month. >* 



J 



This dock Tstlr thw Timw vt Pay, th* D&y the 
and Afai%tk, and Phawet of tho Moon 

After spending five years of spare time 
in^'deai gning it> Price Kiker of Fort Worth. 
Tex., needed only^ive~3ays to construct a 
calendar clock which tells the time of day, 
the day of the w^eek and month, and graph- 





get Gasoline .Engines, Have a Wide Variety of Uses. 






wer for vari 
and movable machinery 



Stationary 
for small 



fittings, and a clutch, shifting mechanism,,’’ 
electric starter and generator can be sup- 



homemade autos is supplied economically plied if desired. Gasoline is the reguiar»JV- 
by a compact air-cooled 



a compact air 
gasoline engine of cither 
one or four cylinders. 

Four models of the one- 
cylinder type vary from 
two to six Kn fefrftfi xiwer 
and^ thVTour-cylinder 
model varies from seven 
to six tee hor s epo wer, 
depending^ on the revolu- 
tions per minute of the 
crankshaft. A large fan 
cast Ln the fly wheel sup- 
plies a strong blast of air through a hous- 
ing directly around the cylinders and head, 
thus eliminating the radiator, water pump 
and fan"' belt. All parts arq, auLomatically 
lubricatecl which eliminates oil cups and 



Theav On^ <>r Faiir-Cylindtr Goialine Havm it Wid^ Variety of 

Vttts at Right ft a Motar Houttd for Sta(ra/i<try Purpotet 



fuel but accessories can be added so that 
kerosene, natural gas or fuel oil can be 
burned instead. The four-cylinder motor 
is about two feet high and tw'o feel long 
and weighs 230 pounds. 





b , thjr.\on^Oi i'^^, 

in Big Excavator 



Shovels Attached to Wheel 



S^trurat Views of Ciant Bxcoi^ator iVf(i« 
^^hine; Cirfitf HifftC, Ctase-Up of ButhclM 
Attached tQ Wheeti it Reducett Cftonce 
Brsakiige 



Fsislcr work im excavations is \ 
made possible by a German nia- V 
chine whidv consists of a large ^ 

wheel to which are attached scoops 
or shovels. This equipment is a substi- 
tute for the excavators fitted with chain 
and buckets. In tests, it has been found 
that the shovel wheel gives more satis- 
factory service, since it is not subject to 
as much delay on account of' breakage. 
To iho old machine, the chain frecjuently 
broke under heavy loads. One new ex- 
cavating machine has both the shovel 
wheel and the chain buckets, being 
equipped for every kind of work in that 
field. The shovel wheel is capable of 
handling 15,090 cubic feet of wet sand 
per hour, _ 

o/r.3f. 

COLORS STAMPED ON PORCELAIN 



ored designs on porcelain, thus reducing 
the expense of producing decorative por-, 
colain pieces. Successful experiments have 
been conducted with simple designs in six 
colors and tests now are being made tq, 
adapt the machine to more complicated, 
designs and a larger number of colors. - , 



Attemi^ts are being made by the Jap- 
anese porcelain indust:^ to produce an 
efficient mechanical stamper to place col- 
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Top, Mctol Tiro May Bo tnstaihfd without 
Jack to Support U‘'A«eJT an Which /^irAfter 
Tiro Hax Cone Ftai 1 tt /« E-afy to Handim 
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Fun and 
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Steam Cottperefari Unit dc Inmtattod 
at Engine t tt Tornr Hot- Water ffeatmT 
into Steam Heater 
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AbaVir High-Copaeity Generator Pro- 
duces, More Current ior the Car and 
Eteclricttl ApnUaneeiti Farced Tfraft 
Keep* It Cool 
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hrihe WINTER MotoHst 



IlS ^ V- 



/ ? f 7- ••:■*- 

A Q^TtA/L^ 



Riflhtt Main-Rab^t on 
£flf iJiB with Circt* 
ignatinK ^crfomn^fc 
Starting Dmviemf It 
Kmmpm Eftffint Tmmp«r^ 
oturv al Proper LtVtl 
far £a*y Starting 
R un n in f M 
Parktd Car irJ 
valMi BmloWi muftrat- 
ing C ompactnu^n of 
thm Duvicos It Camtt 
Littla ta OpOTOt^ 



Tj^OR the first time winter winds may 
blow without the automobile owner 
feeling that the icy blasts mean only in- 
convenience and discomfort 
Typical of the strides tahen to make 
winter motoring a pleasure are the new 
windshield defrosters^ In addition to the 
electric type which heats a special en- 
closed area of the windshield, diere is an 
attachment that conducts heat from the 
car^s warming device to the inside of the 
windshields A skirt fits over the front of 



the heater while a flexible tube, similar to ^ 
the hose used with a vacuum cleaner, car- 
ries the hot air to a special nozzle held to i 
the windshield by a rubber suction cup. 
Since the heated air does not leave the car, ’ 
occupants find that they can have clear 
vision and bodily comfort at the same 
time* One hot-water heater has a sleet;;^ 
pipe connection. 

Starting need no longer be the zero 
morning worry. With a strong coil, one of 
the high -capacity batteries, new breaker 
points and spark plugs of the right heat 
type even an ailing engine has a fair 
chance. To guard against battery weak- 
ness, due to the strain of furnishing cur- 
rent for many new electrical appliances, 
the accessory people offer special battery 
boosters or chargers. By special wiring it 
is possible to plug in a charger at the in- 
strument panel instead of fussing with the 
battery direct. Over night a battery ob- 
tains sufficient charge to give the motor a 
vigorous spin. One of the boosters can be 
left plugged in during the starting process, 
thus providing an unfailing source of 
cranking energy. 

Aiding the winter start is a special dis- 
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allied with these conven- 
iences are the new sOent- 
tread tites which are al- 
most noiseless and which 
offer exceptional anti- 
skid security. On many 
cars this is amplified by 
reason of improved brak- 
ing action, especially in 
connection with the use of 
vacuum assisters where 
the newest design calls 
for a careful Luilding up 
of boosting power. 

Seasoned operators 
know that often the saf- 
est course Is to have a 



Tup, OmfraatET Hoam Sap- 
pfr«« Warm Air to CUar 
Windmhiwldf Right, Warm 
Air Diivctrd io the Driv- 
ing Compartmmnt; Rot- 
tam, Houi DEfraater Claara 
indah^td ai^ W m^a^ar 
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tributor cap^hat tests 
.000 volts per mil as 
against 300 volts per mil 
for the older style. Un- 
affected by temperature 
changes, the cap is mois- 
ture proof and crack 
proof and not likely to 
permit high-tension 
current to short exter- 
ally on a damp morn- 
ing. It has an adjustable 
air gap where each 
igh-tenslon wire fits 
into the gap, a special 
key being used to ad- 
just the gap, A quarter 
turn of the key adjusts 
to a minimum of six one- 
Ihousandths. Greater 
control over ignition be- 
tween distributor cap and spark plugs is 
therefore provided. 

Freedom from tire changes on the road 
is made possible by a special tire guard 
that looks like a huhless, spokeless inner 
wheel welded to the wheel rim. Should a 
tire go fiat, the car is prevented from 
dropping to the rim. Instantly the tire 
guard takes up the job of supporting the 
car. It also is possible to install self- seal- 
ing tubes that carry a semi -liquid com- 
pound which fills any break in the rubber 
and seals it against air leakage. Closely 



minitoum of braking 
power. This is made an 
easy rule to follow in 
the ease of those cars 
which were factory 
equipped with vacuum 
assistance regulated 
from the instrument 
» panel. By using the least 

amount of such power it is po^ible to stop 
the car without risk of locking the wheels. 
This gives unusually good security while 
driving over icy roads. 

Among winter comforts may be men- 
tioned an autostat for mcreasing the gen- 
erator charging rate by five amperes every 
time the car^s radio is turned on. There 
are new methods of deflecting heat so that 
the front -seat passenger is not overheated 
at the expense of those behind. A real ad- 
vance is the oil filter which can be cleaned 

(CDutinued to P^Ea 
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Wingless Autogiro Parks Like an Automobile 



Wmtifts Autofftra /Tijs** 

and Landw Almost V^rlicalty and 
Can Be Parked Lifts a Car 



Requiring no more room to park than 
an automobile, a wingless autogiro was 
demonstrated recently in WashTggton. Jl 
rises and lands vertically and is capable 
of hovering virtually at a standslilL in the 
air. The rotor blades can be folded for 
parking and the machine then can be 
stored in a garage without trouble. It 
lands and hikes off within twenty-five feet 
and hcncc nothing more than a small open 
space is needed as a landing field. 



ELECTRIC SiOLDERITO T)UTFtt 
FOR CSE IX WORKSHOP 

Although designed primarily for jewel- 
ers, a small electric soldering outfit can be 
put to many uses in the workshop* It con- 
sists of a transformer for stepping down 
the house- lighting vo^ge to a few volts, 
wi ih a eorrespotid- (' ^ 
ing increase in r % * 

available amper- K - 

age; a foot switch 
for controlling the 
transformer, a 

flexible cable with _ 

a spring clamp, and 

two pointed car- 

bon rods, one of 

which acts as a 

stake for supporting work. The transform- 
er has three taps for lovr, medium and 
high heati/ Low soniti^lnie^ medium 



are used for soft soldering, and medium for"^4, 
hard or silver soldering. For large articles 
and for welding small pieces of iron, thfe*' 
high tap is employed. The output through^ 
this connection is sufficient to fuse tw'o j 
large nails in a few seconds. There are"^ 
several ways of directing the electric cur-‘ 
rent so it wUI produce heat where desired. 

In some cases the carbon terminals need 
not bo used, resistance of the solder itself 
creating enough heat to melt it. The trans- 
former is shock-proof, the voltage being 
too lov/ to be felt. 



t[Names and addresses of manufacturers^ 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon receipt of a stamped, 
self-addressed envelope. 



f rr rp 














I 






d/ / T V 

# I 

i* 246 ^ ‘ ^ 






POPULAR 

• . , f \ 



'S 



. \p 



Ciipt. Hardy "Skrrtithing** art /rt^ian^jt H*ad leith Bvllwt*t and Examptaa W 
Other FigurtM He "Dranua*' tiiith thm Aid of Hi* RiHm * 



PICTURES DRAWN WITH BULLETS 
SHOW SKILL OF MARKSMAN 



Drawing pictures with bullets is a hobby 
of Capt, A- H. Harrly i expert marksman 
. California, He makes the sketches on 

.* .tin>plate“far^tii without the aid of any 
preliminary trace marks or stencils, using 
a twenty -two caliber short automatic rifle. 
He stands about twenty feet from the tar- 
get, places his bullets about three-quarters 
of an inch apart and uses about 150 bullet 
wholes to make an Indian head which he 
completes in about three minutes. He re- 
^^^^fu^rcs but litUe practice to become profi- 
cient in bullet sketching a new figure, 
^ such as Uncle Sam, BulTalo Bill or a comic 
^ , strip character. To make such profiles, 
however, the marksman must have the 
— ability to sketch with a pencil for he must 
imagine his lines as he proceeds, just as 
though he were drawing on paper. 



M EC II A N I C S 

ceived a wireless request 
from a hospital at Ketch 
ikan for a cylinder of 
carbogen, a mixture o 
oxygen and carbon diox 
ide, needed within twelvi 
hours to administer 
three patients suffering 
with pneumonia. The 
nearest supply was at 
Seattle, 600 miles distant 
and it was too late in the 
day for a plane to start on 
so has^rdous a journey.' 
The boat had no carbogen 
aboard but it had the in- 
gredients in the form of 
oxygen used for oxy 
acetylene welding an 
carbon dioxide used for 
charging fire extinguish- 
ers and for refrigeration 
purposes. The inedica 
officer knew the right 
proportions for mixing 
and the chief machinist 
knew how to mix the inert ga^es, so th^ 
vessel was converted into a laboratory. It 
was headed for a wooded island near th 
mainland and anchored in the lee, out o 
4he wind, A steam fitter connected the 
two cylinders with a flexible tube, then 
an electrically driven charger was brought^ 
ou(, Enqugh-^^xygen was emptied from 
one cyKriii^ make room for the carbon 
dioxide and the latter was pumped in. A, 



TANT PNEUMONIA VICTIMS 



SHIP'S CREW AND AIRPLANE SAVE 



e victims of pneumonia in Alaska 
probably owe their lives to the ingenuity 
of a ship's crew and the speed of an air- 
plane. Several months ago the U. S. S, 
Wright," cruising in Alaskan waters, re- 



Mtmbara oi Ship*a Creui tdakiag Corbdffffn hy TtCtxa- 
ferring Carbon Diaxide to Oxygen Cylinder 

seaplane made the 100- mile trip from 
Ketchikan io the boat and was back at the 
hospital with the cylinder in t\vo hours. ^ 
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CiCargo Kept Cool on Ship with Deck Boilers 
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light and to reduce boiler room tempera- 
tures. In tests, it has been found that the 
stokehold temperature is otdy seven de- 
grees above deck temperature, 
l l^ under severe operating condi- 

tions. By placing the boilers on 
deck, the builders 
were able to in- 
crease the capacity 



StivtOinS Bifitvr‘M «m Dmckf the Hoidt 
Are Kept Cooler Than Would Be Pot- 
Brbtm If Boilers Were fie/aur Hech; 

Thif Arr(mj^m#nf Gwt* Cpntid^rably 
More fpf the Fruit Curg:oee Car- 

ried hy Thie Type pi Ship 



Protection of cargoes against the high 
temperatures of the tropics is accomplished 
by placing on deck the boilers of the latest 
fruit -carrying freight ship. In addition, the 
stokeholds are above the water iLne^ mak- 
ing it possible to admit plenty of air and 



of the holds by more than six per cent^ 
With the power plant in this posit ion, steam - 
cat! be maintained for pump^, steering X 
gear, winches and dynamos in emergencies 
such as damage to the hull. The ship is 
equipped with refrigerating apparatus. V 



Non-Poisonous Gas Now 



:)ptied tor rLeating rurposes 

anp does ndt increase production costs J 
ETjaterially. vJPrevious processes have 
volvi^d disadvantages such as impairing^ 
thg heating qualities. The new process for % 
removing carbon monoxide is also said to^^ 
eliminate traces of other elements harm- T 
o jpines and other gas equipment. _ ^ 



Through a process recentk r dev^opea 
for removing the carbon mopoxide in gas 
for illiiminating and beating purposes, a 
non-poisonous form of gas/is being sup- 
plied to one town in Germany. It is said 
the process does not affect t he v alue of the 
gas for heatmg or ilh^ttitflaling ‘pUt*pflSP5 
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OhiDECh * _ 



JhlCA$t^DAMjlOe 
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UMCLE 



Mtmh Marketing Rug IVAjcA Pmrmitm HuiimutDitu t'd 
£«r Sttektd Puiaitt^u <wirf K«r*tabJu or Frait 



t^VERY day in Washington, for several 
^ months, a government scientist 
mounted to the roof of one of the federal 
buildings and devoted an hour or two to 
Famhhng about m the broiling sun, peer- 
ing into glass containers filled with such 
things as butter, salad oil, lard, potato 
chips, mayonnaise and other food 
products- 

This particular scientist, Mayne R. ^ 
Coe, of the of chcm- ^ 

Istry and sods, trying'TtrftffB out ^ 
somoi^uTig'^a^ut rancidity in foods 
and what could be done about it* In 
now concluded, he 1 



the experiments, 
used different colored glass conlani^^ 
ers and flasks* Alongside each of the" 
colored containers he had a checkJ 
one of clearr glass.' He had butter ji^ 
a grass- green container * and buttem 
in a clear glass container; lard in red 
or yellow container and lard in 
clear container* 

In each instance, Mr* Coe foimJ, 
where grass -green glass was used 
the food did not grow rancid; lit 
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Inventor 



fumitltitins Crain Car with 
Ethylrna Gax on Which 
Ptihtic~S*rvwm P£»l*nl Wax 
Grantrtit anfl T rtating Wal^ 
nuta with Ethylene Cos 



For Dr* Coe took out for his 
discovery what is known as‘^, ‘ 
a ‘"public-servioe^^ palentt ■* 

one that guarantees no in- j' 

fringemcnt on the puhlic^s 
use of his patent on behalf ' 
jLif Che UDvernmcnt. These 
l>atents are worth millions 
to the public* Wlien you 
consider that nearly $2,IKK}^- 
000^000 w'orth of the nation's 
annual food value is subject 
iu rancidity and *spuilagef 
and that this can be curtailed by using 
grass- green containers^ you. begin to see 
the value of such a discovery as that of 
Dr. Coe^s. 

Recently E. M. Chace and D. J* Sober 
of the federal fruit and vegetable chem- 
istry laboratory at Los Angeles^ Calif „ 



w^here other colors were used, it did. In 
other words, he discovered that food pack- 
ages of grass -green color prevent rancidity. 

This is hut one of a long list of discov- 
eries and inventions made by federal sci- 
entists which have become the property 
of every American citizen for the asking* 
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Leit, Experimental Labora- 
tory lVh«re it tVdJ Found 
Graaa-Creen Containora PfO- 
(}ent Hancidity in Faodts 
Brtaui, Spritte Attachment 
Which Prevent* Game Trap 
from Catching Small ^nf- 
maist Bottonii Model oi Cot* 
ton Dryer Developed by a 
Government Engineer 



'•^^■demonstrated that the use of ethylene 

in walnut hulling speeds up the B 
■*^removal of husks from '^stick tight'* 
^C^nuts and thus prevents the develop- ■ 
|A ment of amber or brown kernels , 
* which sell at a large discount* So 
valuable is this discovery that the 
' granting of a public-service patent 

' appheation^ now pending^ means, 

without cost to walnut growers, an 
, annual increase of about $375^000 in 
^ their income by cutting down the per- 
. centage of bad kernels in a year's crop. 

gas also is used in treating 
fruits^tTTt^ vegetables after harvesting to 



The result was a pubhc-service patent 
taken out by him and available to every 




















hasten completion of certain natural proc- 
esses* This development is also credited 
to an agricultural scientist, Dr^, F. E, 
Denny, of the department's Los Angeles 
laboratory* By experimentation he dis- 
covered that ethylene, a by-product of 
kerosene combustion* softened hard pears* 



one. Now pears are treated with ethylene 
to soften them uniformly and quickly. 
This means that in five or six days they 
can go directly from cellar to preparation 
room in canneries, saving from one lo two 
dollars a ton in sorting cost* Several vari- 
eties of apricots are also treated this way, 
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as are bananas and tomatoes. Ethylene gas 
decreases the acid of tomatoes^ giving 
them a sweeter taste. 

The gas is also used successfully to fu- 
migate dried fruit, packaged cereals and 
nuts. It prevents multiplication of insects 
and consequent deterioration. The treat- 
ment is also valuable for raisins and is b(.'- 
ing extended to other products, such 
tobacco, stored silks, wool textiles and 
upholstered furniture. The gas, which is 
free from fire and explosion hazard when 
used according to directions, is deadly to 
insects, but comparatively harmless to 
man and does not appear to leave on the 
materials obnoxious odors or residues. 

A patent on a wild game trap attach- 
ment was granted recently to Albert M. 
Day of the biological survey, in the inter 
est of the public. This attachment, a small, 
detachable, thin steel spring to be inserted 
between the pan and the baSe of a stand- 
ard steel trap, saves smaller animals from 
being caught in traps set for wolves, coy- 
otes and other predators. As an animal 
puts about one -third of its body weight 
on a foot ’when walking the attachment 
can be adjusted to spare from the trap, 
rabbits, porcupine, badgers and other 
small, inoffensive creatures. 

Another public-service patent was 
granted R, B, Gray and L. G. Schoenleber, 
of the bureau of agricultural engineering. 
It is a pick-up attachment for com pickers, 
com binders and other row harvesters, 
and means cleaner cut cornfields, a larger 
percentage of grain and fodder harvested 
and, consequently, greater insect control, 
especially of the corn borer, Steel fingers 
"on an endless chain sweep the ground as 
the harvester passes through, the field and 
’gather to the machine for binding stalks 
.on the ground or stalks twisted awry. 

A public-service patent is now out cov- 
j cring a process for removal of poisonous 
spray residues from fruits and vegetables. 
It is in the name of Arthur M. Henry of 
. fhe department of agriculture and consists 
-essentially in the removal of spray resi- 
dues by washing the fruit or vegetables 
with dilute alkali and acid solutions, fol- 
loAVed by rinsing and drying. It does away 
with the old wiping method. 

As a result of experiments with soaking 
and parboiling rough rice before milling, 

I ^ {Co-ntinUrd tO 142A) . 
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Both Handt Ar* Lett Wh*n Ttl*phoning by 

Uxing ThiM Standard to Support thtt Intlriintiitt 



SUPPORT FOR PHONE LEAVES 
BOTH HANDS FREE 

Both hands are left free for making 
notes, typing or referring to memoranda 
while telephoning if the instrument is sup- 
ported on a standard developed by a Cali- 
fornia woman. The support is so arranged 
that when the mouthpiece is brought into 
position for speaking, the receiver rests 
inst the ear. 

n iL 

ROCK WOOL RESISTS FIRE 



Material that resists the heat and flame 
of the blowtorch is being used as insula- ^ 

tion by b u i 1 d i n g 

contractors. Called 
rock wool, it orig9 T 

1 -n QiJvr 4* A-M 



Inaliy was molten 
I rock. Blown 

^ a jet of steam in a 

> L.. BS furnace, the 

rock turns intdV^ 
a substance 
ly resembling fine 
spun wool. Scien- 
tists first found it in Hawaii, blown from 
the volcano Kilauea. Placed in hollow 
wall spaces, it reduces fuel bills in winter 
and Iweps the 
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Topj d9tv-Vp of "Chimtt" Plvwt the 

DraufTt by T ractar ta Ct|iTfJi^at« Fim\d 



stead it reiTiamed in the ground to nourish 
the growing wheat through weeks when 
no rain fell. The "chisel” plow can be 
made in any blacksmith shop at small cosl» 
An ordinary strip of steel sixteen inches 
long, three-quarters of an inch thick and 
about three inches wide is used, Its end 
is sharpened but not pointed. The steel 
strip is then curved to fit a lister beam 
from which the mole board and frog have 
been removed, the point protruding about 
three inches below the point of the lister 
beam and held in place by four bolts, The 
plow can be used before or after any type 
of planting and if the ground is chiseled 
deep enough every drop of rain wall soak 
in* To get the best results, the furrows 
should be run as soon after harvest as 
possible. The field is run “one way” soon 
after the harvest and “one way” again be- 
fore sowinj 

"ORY-MADE FLOOR BLOCKS 
ARE EASY TO LAY 

Patterned hardwood floors can be laid 
quickly and inexpensively by using 
longued-and-grooved floor blocks fin- 
ished at the factory and ready for laying. 
The blocks are composed of strip flooring 
fabricated inla a single unit by means of 



“CHISELING” PLOW DIGS DEEP 
TO COlVroAT DROUGHT 



•% 



1 



Farmers are being offered a method of 
combating drought effects. It is called 
“chiseling” the soil. A homemade plow 
that digs a deep furrow is used to’ scratch 
down to the hardpan and bring it to the 
surface in flakes* There the hardpan mixes 
with the dry, loose topsail, keeping the 
powdery surface from drifting and being 
blown away. Success of the method is at- 
tested by the 19S4 harvest on an Okla- 
^ ^homa farm with an average of twenty- 
eight bushels of wheat per acre compared 
to three or four bushels per acre on 
* neighboring farms. The plow was used to 
^^^dig furrows about forty inches apart, ten 
to sixteen inches deep and only three 
inches wide. This stopped drifting of the 
^ topsoil. When one of the few rains of 
^ the season came, the W'ater disappeared 
inlo the narrow furrows instead of run- 
ning off into roadside ditches and carrying 
the soil with it. Thus, very little of the 
precious^ater escaped tram the field. In- 
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ro/iffuetf-'anif-GrooUrd Patturncd 

f Fini^htd at the Factory 



steel splines. The blocks are sanded, filled, 
finished, w^axed and polished at the factory 
and can be laid over wood sub-floors or 
old ureod fliers, ^ey have three sh/des 




of finish, natural, mecjium arpj Clark, and "' 1 



of fi nfe h, natural, mei 
unusual effects are obtained by working 
out geometric designs, using all three 
shades and possibly two or three kinds of 
wood in the same floor» The shapes of the 
blocks vary, so an infinite variety of pat- 
terns is possible. The blocks are avadabl^O 
in oak, maple, beech and walnut in severaLt 
grades and sizes« ^ 



REAMER DIGS OUT POST HOLES 
FOR FILUNG IN CONCRE7TE 



For increasing the bottom of a hole 
bored by a post-hole type auger, a ne^L 
machine has been introduced. With this^ 
underground reamer, the hole can be ex- 
cavated at the bottom io the size desired * 
for filling with concrete to make a firm « 
foundation. Concrete forms can be elimi- 5 
nated, together with about fifty per ceniT 
of the cost of excavation and back fili. The 
amount of concrete used is said to be de- 
creased about one-half, in comparison^ 
with the old-tyjK footings* The 



Thm Viaujff Showing Havt Mafaf Top Foldm ■ 
R*ot D*^k «/ £urop«ion 



DISAPPEARING TOP ON AUTO 
WORKED BY PUSH BUTTON 



Operated by a push button conveniently 
located on the dash, the metal top of pne 
European automobile folds back intOpTihe 
rear deck. Reversing the operation catl^s 
the top to rise into position. Wheniiot^od 
in the rear deck, the top is compl0ely 
concealed. Hidden mechanism raise^and 
lowers the top, which is gracefully shaped 
to conform to the streamline effetts inlEo 
duced by the body designer. 



TOsmoN 
WHEN HOLE IS 
CO>4PLE7EO 
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JOLTS TO FREIGHT SHIPMENTS 
RECORDED BY CLOCK ( } / 



Can manufacturers arc placing jolt re- 
corders in freight cars to show the jarring 
and jolting suffered by cans in shipment* 
If the jolts are severe enough to damage 
the cans, a clock records the time the 
damage was done and from this time, thc' 
place where the damage occurred can be 
figured, thus giving the shipper data for 
determining responsibility for the dam- 
age, which is important where a shipment 
i^raveling over sever ^ railroads to ita 
^stination. ^ 



Two Vigutt of Underground ReameT} HoW Toot 

EnlargfM Bottom of Fort Holt 



reaming is accomplished by causing bot- 
tom blades on the tool to spread after the 
reamer has been inserted in the post hole. 



C Ocean temperatures, with other factors, 
may form the basis for long-range weath- 
er forecasting along the Atlantic coast." 
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Sparhs irom !/»* W*id*f*S 
Torch ConMtanlty ExpowO 
Him t’O' tht Dangor of Sad 
Bu^nr and the Work Iw 
Hard on fha Ejfri Dcapitt 
fiia Dark Caggloa t^C 
Wean 



Ahavm, Dtspitm the Heavy 
Gloves and the Math, Thi* 
Welder FactM Many Hax- 
ard% Hay after Day; Right t 
Night Scene of Welding 
' Work-in Street behind 
Protective Screen 



m I X takes nerve to handle a weldet^s torch. 
' Sparks fly. Eyes must be protected 

, ^.-with dark goggles. Hands must be cov- 
ered with leather gloves. 

And even then there is always danger 
^ of bad burns in handling that flaming 

• ^ ‘ acetylene torch, so hot that it melts steel 

^ ^ like ice in the summer's sun. When a spark 
? of molten metal flies his clothing, the 
iv *f 1 . - ' X 

- '\ • 
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welder must remember to turn off the gas 
from his spouting flame before he puts out 
the lire burning his overalls* Half his 
clothes may be burned away before he can 
care for all the details of safety. 

There is also another hazard. If a spark 
such as burns his clothes should hit the 
hose and get into either the oxygen or 
acetylene tanks» there wouldn't be much 
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left of the tanks or of whoever the pieces 
hit. There are from 2^000 to 2,800 pounds 
of pressure on one tank and from 800 to 
1,200 pounds on the other. And even with 
smoked goggles, the welder's eyes siifTcr, 
He is almost blind for a few minutes after 
working for half an hour with the torch. 

The man who wields the squirming tubes 
and fiery torch, however, takes aU these 
risks cheerfully as part of the job. He 
complains most of aU about the wear and 
tear on overalls and wonders why some 
inventor hasn’t turned out a work suit of 
armor for his use, rp\ i _ 



ROLLING SHADE ON GREENHOUSE 
SHELTERS DELICATE PLANTS 

At the California Institute of Technol- 
ogy, a rolling shade has beeiT^laced oh 
the roof of one of the greenhouses to shel- 
ter delicate plants from the direct rays of 
the sun. It consists of wood slats made 
into a Venetian blind and can be rolled 



Smatl~Scah Plant lar Tahing^ Mwreary tram Ort; ftr 
Efficimney Jr Said to ffe High ^ 

MODEL MERCURY ORE PLANT 
IS HIGHLY EFnCIENT . 

Increased recovery of mercury in ores 
is claimed for a new process and appa* 
ratus, a model of which has shown effi- 
ciency of 99.85 per cent. The plant will be 
produced on large scale at a California 
mine. The process causes sulphur, which 
usually is found in mercury ore, to unite 
with oxygen, forming sulphur dioxide, 
leaving a residue of pure mercury. This 
obviates the necessity for redistillation. 



DRAVnNG OVALS IS MADE EASt ] 
WITH SIMPLE INSTRUMENT 



5HADE 



WOOD 

SLAT 

SHAdt 



OLftSS RCOf, 



Ralltmg Shad^ ShetttJtr Drticatr Grvtnhoizc* 

Afdtc tha Pipa F ramau/ork 



down to shut out the sun or rolled up 
when more light is required, moving over 
a pipe frame set a foot above the glass 
roof to form an air space when the shade 
is extended. 
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News Carrying Pigeons Aid Japanese Press 




V f 

t 



■ ?' 






Lv^tu Writmit SuHttint (0 B* Carritd by PigconWr khbiJn tn Cage^ tttghlf Pigtun with Cartriitg* cf 
Expviitd FUm Tftfi tv tta Backj and JVcu/a Sutietina to B'C Carried in Conttiinar fan Bird^a Leg 






Latest news and undeveloped photo- or news bulletins. This flying messenger* 
graphic film frequently are rushed from service has been operated successfully be-^^' 
the scene of a big event t o Ja panese tween Yokohama and Tokyo. Exposed - 

papers by pigeons. The birds have been film is placed in a ease resembling a foun-„-**' 
found a handy substitute for telegraph tain pen and attached to the bird^s back, ^ 
and telephone, being sent winging to head- while news reports are carried in aluml- O 
quarters with the latest* scorips of games num capsules fastened to the bird*sjlegs. 

..i 3 - 

welve-Inch Pipe Is Cut by Hand with Compact Tboi^ 

It is now possible to cut standard or odd^'-' 
size pipe, up to twelve inches in diameter,'^' 
by hand without undue manual effort with 
the aid of a compact cutter equipped with 
of knives for square end cuts, an- 
jtner set for grooves and a third set of 
beveling knives to prepare pipe ends for 
welding. The knives are fed automatically 
by powerful springs, and safety guides, 
riding ahead of the cutting edges, make 
impossible for them to dig in. Four grip 
screws hold the tool on the pipe and the 
cutting head is revolved by means of a 
driving pinion in connection with a worm 
gear. A long handle, working on a ratchet, 

r«J Which Cut . Pip. l/p t. ru»i™ leverap. The knives can be re- 

^ /heAtyjj sharpened when dull. 

















RARE GASES IN ELECTRIC BULBS 
INCREASE THEIR/WFiriENCY 



Some of the rarest fSSei ijf Thi?^tmos- 
phere soon will bo in every home in pure 
form. They will be found in electric -light 
bulbs which will be more efficient for their 
presence. First the bulb contained a par- 
tial vacuum, then it was filled with nlLro- 
gen, and now argon is used, the efficiency 
of the bulb increasing with each change. 
Now since two of the rarest gases of the 
atmosphere- — xenon and krypton — can be 
produced commercially, they will replace 
argon and it is estimated bulbs filled with 
them will be one-third more efficient than 
those containing the argon. There is only 
one part of xenon in 11,000,000 parts of air 
and one part of krypton in 1,000,000 parts 
of air. In order to obtain one pound of 
xenon, with ideal apparatus, it woidd be 
necessary to process about tons of 



SMALL LIGHT IN DOOl 

HELPS FIND KEYHOLE 



Fumbling in Ihe dark for the keyhole 
is unnecessary if the door is equipped with 
a knocker containing a small Light con- 
cealed in the hammer. When the hammer 
is raised, a circuit is closed and the lamp 
lights, the rays being thrown obliquely 

downward, illumi- 
nating the entire 
area around the 
lock. The light is 
operated by tw'o 
small batteries 
held in a metal 
case within the 
main portion of 
the knocker. Bat- 
teries can be re- 
placed by remov- 
ing only one 
screw. The light bulb is well protected so 
it will not break when the hammer strikes 
the knocker section, 



BOY^S HOMEMADE TELESCOPE 
HAS HIGH POWER 



re- 



Costing only about $12 to build, a 
ffector telescope construe Led by a Wiscon- 
sin boy has high power. It is possible to 
read the headlines of a newspaper a mile 
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Teltscops in Uuildmr*i BoEkyaritj Itt 

^ish Pow€T Study pf Stars Jnttrtstins 



Piece of stovepipe, spare automobile parts 
and plate glass were used in building the 
telescope, which boasts an eight- inch mir- 
ror and hand-ground reflecting lenses. 
The builder has found it efficient in his 
study of the stars. 

V’i'H- — 



INK PUMP ON FOUNTAIN BRUSH 
CONTROLLED 



Sufficient ink for 
stenciling is main- 
tnined in a new 
fountain brush by 
pressing a button 
that regulates the 
flow from ihe 
built-in ink pump. 

The handle and 
head are cast in 
one piece gf alu- 
minum, with the 
end of the hollow handle 
threaded brass cap. 
remov 



closed by a 
is filled by 
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l^tftt T usin Mfirrorm for Dr^itring T 
or Biitfir^om Mirror Fastrn Cp 

Wall or Stvnfi o/t artd Rfftort 

tht Light an tho For* far ^ppiyirtf 
Pa wdvr or Shaving f Atnovr^ Electric 
CoAnectian' lurt/r ExtonBion Cord on 
Arcl for Lampt tran, TaoMtar or Curl- 
ing tram A^of* thm flaxihlv Clomp 



Aluminum Kvttlt Ur''i(A <m in 

tiandtr and a Flap ovmr Strainer m Cdl^ff 
Which Opens Automaiicaily far O ruining i 
Rightft Electric Mixer utith Motor Irtntoih 
Bowl VVAere tVo Oil or Crease Can Orip ijiIp 
Eood^ /r Can Be Used for Whipping^. BtutinB), 
einef Extracting EritU duicem 
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Watt Hangar far Elmctric ftan^t 
Stand find Cord Whith l^timinatma 
Danger of Rviniitg Smooth Ironing 
Surface Whan it la Not in Uaoi 
Coohi* Fornior uiith Ptiar-Typa 

PmMam Dough through form- 
ing Diahti It Can Bo Tahen Apart lor 
Cteaning 




AboiiOf Oil Aurno/ Which Can Bt Attachad to Orcfi^ 
nary Coal Range; It CanmiMta at a Compoot UnrifCC 
and!' 41 Oparatad by a Small Etoctrie Motor 





AboifOi No Nailt or Aro Required to Attach 

Thit Adiuttoble ffouwr-,So* Fromc to flk Window; 
It FitE Any Six* Window and Can B* Mounted or 
Tahen Down in Two Minntoa 
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Traiter MtUt Tank Which Can Be Attached 



ta a Truch 



further attentign. With 
the proper apparatus^ it 
can be used to close the 
garage doors and turn out 
the lights at any given 
time after the car leaves. 
It can be used to turn the 
radio on and otf, or it can 
be operated with the ra- 
dio to serve as an alarm 
in the tno ruing, It also 
makes possible the re- 
mote control of the radio 
set, it turns floor lamps 
on and off and will “hold 
the lights" a short time 
when anyone is leaving 
the garage, attic, base- 



MILK CAR HOLDS TWO TANKS 
USED AS TRAIL! 



By means of coordinaTe jya^ 
movement, the cost of traSJporting milk 
producing areas to consuming cen- 
tehfr-ds expected to be cut with the aid of 
new lyp'(r-n!iilk_£:iu's recently demonstrated. 
Each unit consists of an all-steel flat car 
containing two turntables on which two 
insulated milk tanks, each holding 2,100 
gallons, are placed, Elach tank is equipped 
as a semi-trailer. Upon reaching the des- 
tination, the turntables are swung to posi- 
tions at right angles to the flat car and a 
tractor removes the trailers which roll on- 
to a platform level with the turntables. 
The milk can then be hauled direct to the 
receiving plant in the original tanks which 
carried it by rail. 

yr&V 



ment or porch. It has also been employed 
to control flat irons, percolators, defrosters^-* 
washing machines and other electrical ap-^^ 

ttTi a n-f'fi c mtarf^ViantE: IIbp it tn tlim rlit— 



Ranees and merchants use it to turn dis 
play lights on and of? 



TRANSPARENT MAGAZINE COVER 

j}| 4^3 5*® easy to attach 



Magazines can be protected from soiling 
and tearing without hiding their attractive 
covers by placing them in folders made 
transparent material. The transparent cov- 



TIME SWITCH NEVER FORGETS 
TO TURN CURRENT ON OR OFF 



An animated 
electrical switch 
housed in a mois- 
t u r e-p roofease 
turns on or off al- 
most any electri- 
cal device at any 
time within five 
hours and a larger 
unit operates at 



Transparent Cover IVAich Protects Magazine (rottt 
Soitiit£ and Iz Quickiy Attached ar lyetached 



any time within ten hours^ A pointer is 
set at the desired time and the switch is 
turned to the “on" or “off" position after 
which the deyj£e/idoes the rest wiUlout 



ers can ho obtained in assorted sizes 
can be attached securely to any magazine 
in an instant and removed just as quickly. 



CSouth Dakota's Black Hills have yielded 
a fossil skeleton of a seafaring dinosaur. 






for 

CLOTTED wooden blocks and a kit of 
^ over one hundred interchangeable 
radio parts, recently introduced by Ger- 
man engineers, provide an interesting 
means for instructing be-* 
ginners* The units can be 
combined to form hun- 
dreds of different radio 
circuits, which may be 
dismantled quickly. By 
actually assembling these 
parts the user learns fun- 
damental laws as well as 
the historic development 
of radio. 

This box of “radio 
blocks” includes every- 
thing from the old co- 
herer, which in radio’s 



early days was the only means of detect- 
ing radio waves, to the latest tubes and 
modern parts. Experimenters working with 
the kit will understand something of the 
pioneer’s thrill and satisfaction in starting 
with the early tests and gradually follow- 
ing Up to more ambitious achievements. 

Important parts that condensers, coils, 
resistors and tubes play in various circuits 
are outlined clearly for the novice in a lit- 
tle book which is supplied witlv the kit. 
Passing quickly through the early stages 
of the art, he learns to assemble simple 
modern broadcast sets and even receives 
some instruction on cathode-ray tube cir- 
cuits employed in television. 








* 
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Economy 



ceiver especially interesting to beginners 
and those who. require a small, easQy 
portable, set for individual use. With a 
■20-rft. inside antenna, the daytime rtmge is 
about 15(1 miles, and stations up to 1,500 
miles have been received with good vol- 
ume at night. The metal base is detailed 
_ in Fig. 2; it may be 

formed from any 
suitable sheet metal 
that can be bent 
between blocks of 
^ w^ood ol I 



ampcQ in a 
vise. It wili be not- 
ed that the coil ter- 
minals have been 
numbered in the 
schematic diagram, 
Fig. 1, to correspond 
with those shown in 



r^NLY about $6.50 * 

worth of parts 
are required to jC • 
build this simple 
up-to-date 3-tube 
receiver which will 
operate on either 
alternating or direct f 
current. Although 
but three lubes ap- 
pear on the chassis 

there are really four^ as the new type 12A7 
is a combination power rectifier and pen- 
tode amplifier. An r.f. stage ahead of the 
detector accounts for the unusually good 
performance of this little set in crowded 
localities, as it provides the necessary se- 
lectivity and sensitivity. 

The circuit is a sim- 
plified form of the pop- 
ular Little Giant 4-tube 
a,c,-d.c. receiver de- 
scribed in the March, 

1934, issue. This highly 
efficient set recently 
won first prize in a sel- 
building contest held by 
the Hawthorne radio 
club, an employes or- 
ganization of the West- 
ern Electric company. 

Ease of construction and 
low cost, make the sim- 
plified model of the re- 
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the simplified wiring diagram. Fig. 3. The&e 
Li tz- wire coils are an ine:s pensive com- 
mercial type available from any radio 
supply house* A complete list of materials 
may be obtained upon application, without 
charge. These parts, although few and 
quite simplCt must he of good grade for 
best results, A cabinet can be 
used to house the set; how- 
ever, a piece of scrap hake- 
lite or plywood* <5 in, wide and 
8 or &-in, long, may be em-* 

f Continued tn pitct' 
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IF you have a good 

receiver, and the >.J Z. 
u^ual type of outdoor 
autenna, but find that 
it is quite difficult or 
impossible to tune in 
distant stations^ the radio service man will 
probably tell you that you are in a noisy 
location. What he really means is that 
your lead“in wire* which is part of the an- 
tenna^ is picking up mterferen(^e from 
electrically operated apparatus near which 
it passes on its way down to the receiver. 
If the antenna proper is located well above 
the roof, these fields of interference may 
reach only a small portion of the lead-in. 
However^ the noise level will be raised 
just enough to bury the distant signals. 

The purpose of this article is to show 
how to eliminate most of the picked-up 
interference without losing any of the sig- 
nal. To do this it is necessary to use what 
is Itnown as a transmission -line lead-in. 
This line is coupled to the antenna and to 
the receiver by means of homemade im- 
pedance -matching transformers installed 
at each end. 

The connections to these coils will de- 
pend mainly upon the type of antenna 
used and the variety of transmission -line 
wire available. Ordinary twisted lamp 
cord, special twisted and shielded pairsj 



TWI&TED Fftift LEADEN, SHIELDED OR UN^HI^LDEn. 
FF»0 M center Of WUBLET ANTE N HA. r-., . 
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and shielded single v/ires are all 
suitable for the purpose. If the 
lead-in is to be connected to one 
end of the antenna it will be nec- 
essary to use a shielded line, while 
if connections can be made at the 
center of the antenna any twisted 
insulated pair may be used, re- 
gardless of shielding. 

Connections for various types of 
CContmu^d to DAfe llSA) 



METHOOOf MOUMTIhfC COIL AT ONE END OF 
ANTENNA 

i'lNSOLATORSv 

* I J Bii iiw i H B-i 1 ANTENNA WIRE 



r I ecu L CONNECTIONS 

fftICTIOHTAPE 

SHIELDED LtAO-lM 



PARAFFINED BQPE USED BET WEEN lUSLLATORS 
TO&JPPOmoCHL^DO HOruSE WIRE 
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f hft^iiPy^Duty Blaebing Con- 
denser Proteett Phones and De- 
vice Does Not fntcrfere with the 
Narntai Operation of tfi* Set 



Hn Easily Mada Mounting 
for fnsuiating Grounded^ 
CondenstCt or Resistor- 
Unit S/ioftt 
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A^pi/p, fin Efficient T rim~ 
m*r or Verifier Cpritf#n*er 
Made irom Scrap 
Aofpr Plate Is CrourrdcfT 
to A void Hand Capacity 
EPects* Rightt Coil Ter- 
minals an Cardboard T ub-' 
ins Otrickly Mode a^ith 
Hand Riveting Toot; Be- 
low, Ordinary tntutfitor 
Used far Doublet Antenna 
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Compressed Air Adds Volume 
to Loud Speaker 

A tiny air compressor aids in building 
up sound volume for this loud speak^ 
recently developed in Germany* Instead 
of using expensive audio amplifiers^ 
device is said to require only 3 watts» or 
^ fraction of the usual audio output, Tht 
■valve that releases the compressed air is' 
'magnetically controlled. 



^boE^p Frm-S^tcc- 
H fit 

Mntid Shimlii BoJS^ 
JLtHi Kfitr Viwtu of 
thm Cha»Mi» 
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i^Mujno^rc Spmakmr Shoufing Atf Compressor and 
Qthrr Aecomsoritt 



Bcd-LaniD Radio for Sick or Lazy 

Listeners 

iOiliou^ this set is intended for use in 
the manner shown^ it may also be oper- 
ated as a table receiver. In this ease the 
suspension hooks are folded under the 
cabinet and form supporting legs. In- 



weak phone, c-w, and foreign broadcast 
programs that are now beyond the reach 
of their present receivers. The unit con'*^ 
tains its own filament supply and employs 
built-in coils covering from 14 to 200 me- 
ters.N^ Two type -58 tubes greatly increase 
the input to any short-wave set. Tested in 
Popular Mechanics radio laboratoryi the 
results obtained were highly satisfactory. 
Increased signal gain and sensitivity, to-* 
gather with a material reduction of back- 
ground' noise, enables the user to add 
many new distant stations to his log* 



Mmfdturc RvCrivtr ufith Baitt~fn Reading Lamp far 
Badsidm Vit 



stalled as a bed lamp, the light switch and 
radio controls are within easy reach. 



CBlueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material Usts are not 
included in the articles, these are available 
without charge on re^ipt of postage. 
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realistic appearance. The most popular 
si EG is about 18 by 24 in.^ and as stock 
lumber of such width hard to get^ It will 
be necessary to dowel and glue two pieces , - 
of stock together, Soft^ white pine, 1 in, ^ 
thick, and free from knots or blerriishes, is ^ 
recommended. To begin, a margin is 
drawn about 1 in. from the sides. The pic- V ' 
ture of the ship you wish to copy may be 
□f any si^e as it can be transferred to the 
surface of the plaque by means of a pan- 
tograph, or, if it is already of suitable size, 
it may be traced with carbon paper. Be 



Btj Lloyd H. Thomas 



¥ TNUSUAL ship plaques in carved relief 
^ provide interesting work in your 
spare hours, and the finished pieces find 
ready sale as hand-carved novelties. Clip- 
per ships such as showm in the 
accompanying photos, are espe- 
cially suited to such reproduc- 
tion as they do not involve 
many intricate details found in 
other types. The hull stands 
out from the background but 
meets it at the water line, and 
the bellied sails add to the 
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^ITIv Copying the De- 
»rt the W 0odf 
Carving Tools Anf If sad 
tft fAfl Bticb- 

yffPwtrnc/ mo That tht 
Ship St an dm Out in 
Sold Rmtimf 



‘c that the 
*clfi3rly on the 



entire design Ls marked 
wood. Then, with the use 



"^of a few carvin g took , which may be pur- 
chased in sets, carefully cut the wood of 
the background away so that it will be 
in. below the rear edge of the sails and 
part of the hull, but gradually gets 
flush with the surface of the wood at the 
margins. It is best to begin by making the 
vertical cuts at the outline and then to 



thickness at the rear edge 
to come nearly flush with the 
background at the front edge. 
They are then given a bellied ef- 
fect by cutting down at the top 
and bottom to form a gradual 
curve* Shaping of the hull to get 
graceful lines will require some 
care and patience. At the water 
line, the hull should come flush 
with the recessed background as 
well as at the bow, while the stem 
generally has a more pronounced 
angle* Deck fittings such as cab- 
ins, life boats, etc., may be carved 
out as part of the hull, or they 
may be made separately and glued 
in place on the deck. Masts and 
spars may be carved for best ef- 
fect, but they may be painted on 
the background if desired. 

When you have finished the 
work of carving, use a steel scrap- 
er to smooth the background, sails 
and parts of the hull, and then 
finish the entire surface with fme 
sandpaper. The water back- 
ground, however^ may be rough- 
ened to give the effect of waves. 
The plaque is then ready for 
painting. First apply a couple of 
coats of shellac, sanding with fine 
sandpaper between each coat. The 
background should be painted 
with flat white in which colors are 
mixed to get the various shades 
desired. The boat may be done 
with enamel so that its luster will 
be in sharp contrast to the flat 
background. It has been found 
best practice to start painting with 
the masts and sails, at the top, 
and then working toward the hull. 
After painting has been completed the rig- 
ging is done. For this you can use India 
ink applied with a drawing pen, or you 
may use black enamel so that these de- 
tails will correspond to other glossy parts 
of the ship. The plaque is finally set in a 
suitable frame, after sawing the edges of 
the plaque off close to the margin lines so 
that it will fit the frame properly. 



remove the waste by working toward this C Light scratches on mahogany furniture 
cut with a wide-sweep gouge or straight- are made less noticeable by iodine applied 
edge chisel. The sails should taper from with cotton wrapped around a toothpick. 



P 0 P JT L A R E C IT A N U’ S 



269 



Japanese Bridge to Hold Your Flower Pots 




Suggesting a Japanese bridge, this 
flower-pot stand is just as efTeclive on 
the floor in the sun room or porch, as 
it is on a table or chestn Prepare a half 
pattern by ruling a strip of wrapping 
paper in 1-Ln, squares and peneiling in 
the design. Transfer this with carbon 
paper to plywood. The overlays 

may be laid out in halves^ an especially 
convenient arrangement for power work,, 
as the four blanks can be stacked together^ 
with nails driven in the waste wood for 
band-sawing with a ^fe-in, blade. Like- 
wise, for machine cutting, the two sides 
can be shaped at once. The shelves may 
be molded or left plain. To simplify dust- 



ing, the corners of the overlays should be 
rounded to ^.4 -in. radius, a matter of a few' 
minutes* work if a spindle shaper is at 
hand. The bases should be large enough 
to project beyond the overlays at the sides. 
Assemble by gluing and nailing, filling the 
nail holes with plastic wood. Then glue 
and brad the overlays in place. 



OVERLAY 



BLUE FlANQION pot 



Painting Improves Appearance of Worn hinoleum 



Linoleum on which the figure or design 
has worn off can be given a new appear- 
ance by first enameling it to provide a 
suitable background, and over this stip- 
pling wdth either harmonizing or con- 
trasting colors. It IS a good idea to first 
experiment on a scrap piece untU the de- 
sired effect is obtained. Then clean the 
linoleum and apply the background coat. 
When this dries, stipple with a piece of 
fine-grained sponge, Or, if you wish, un- 
usual effects can be had by applying the 
sponge at random, keeping the splotches 
uniformly spaced, and then filling in be- 
tween them with another color. Another 
method is to apply the background coat, 
and after this has dried, apply a contrast- 
ing coat. Then while the latter is still wet, 
pat it with a sponge to remove part of the 
paint so that the lower coat is exposed 




Appearance of Warp Linoleum Can 8m Improved 
Croat ty by Stipptinf It with Enamml 




270 



rOPTJLAU MECHANIC S 




Ctitth Bag FiitafJ u>itk Bhat- Holds £dgts af P^rch- 
rnsnt on jLoinp Shado until Glue Dries 



Shot Bag Helps When Gluing Lamp Shades 

Amateur latnp- shade makers who ex- 
perience difficulty in getting the seam of 
the parchment to dry neatly will find it 
easy to solve this problem by placing a 
doth bag filled with shot over the seam 
until the glue dries. The bag will be found 
far more satisfactory for holding the parch- 
ment than clamps or a fiat weight as it is 
flexible and readily shapes itself to the 
contour of the shade* 



Broken Light Bulb Removed \dth a Cork 

Rather than attempt to remove the screw 
end of a broken light bulb \vith your fin- 
gers as you may 
cut them, or even 
with a pair of pli- 
ers, as bits of the 
glass may fly off 
and get into your 
eye, take an ordi- 
nary cork, press 
it firmly into the 
base and you will 
find that it is com- 
paratively easy to unscrew the bulb.— L. 
Kasper, Philadelphia, Pa. 



C^alt, 1 oz** dropped in the trap of a 
kitchen sink will prevent the drain pipe 
from freezing at night. 



Folding Stairway for (he Attic 

Disappearing through a trapdoor into 
the attic, this counterbalanced stairv^'ay 
requires no space in the room into which 
it opens. The well or opening for the trap- 
door should be about 30 by 42 in., depend- 
ing on the spacing of the ceiling joists, and 
the substantial trapdoor, which is made of 
%-in. malenah is hinged so that it drops 
down* The stairw.’ay is built in two sec- 
tions as shown in Figs. 2 and 3, using 1 by 
4 -in* side members, the upper section be- 
ing sixty per cent of the total length. For 
a 9-ft* coiling, a stairway 10 ft. 6 in* long 
IS recommended. Hardwood guide rails, to 
slide in guides screwed to the trapdoor, 
are screwed to the side members of the 
longer section as in Figs, 4 and 5. As di- 
mensioned, there will be about in* 
clearance, and in addition, you can apply 
wax to the rail to make it slide freely. 
Iron hand rails can be installed as indicat- 
ed. The upper and lower sections are as- 
sembled with strap hinges, as in Fig. 3, 
and provided with stout hooks to lock in 
the service position. Flat-iron X-braces 
should be screwed to the back of each sec- 
tion. Note the pulley arrangement as in 
Fig. 3. The counterbalance, when the lad- 
der is open for use, does not quite pull the 
ladder up, but with the lower section fold- 
ed, a light push will start it, and the higher 
it goes the greater is the leverage, so that 
the trapdoor w'ith the ladder on top, auto- 
matically closes* The pull cord should be 
overhead but within reach so that the 
ladder can be pulled down as in Fig. 1. 



Hand Bellows Eli mi nates Bubbles 
on Varnished Surface 

Wlien bubbles form In varnish as it is 
applied, you will find they can be removed 
by blowing on them. This leaves a smooth 
finish that re- 
quires little sand- 
ing or rubbing* If 
the job IS of fair 
size, the blowdng 
can he done with 
a small hand bel- 
lows* Do not use 
the bellows too 
strongly if there is any danger of stirring 
up dust by doing so. — John E. Hyler, Pe- 
oria, III. 
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Potato Fro^ Preserves Freshness 
of Cut Flowery 



If you want your cut flowers to slay 
fresh longer than they ordinarily do* use 
one half of a potato as a frog. The top of 
the potato is perforated with a sharp nail 
and is used in the 



Mirror «in Front of Cartiaf* En<zS^M Math^ to Soo 
Baby tifithout Stitoping to Look uniter Hood 

Rear-View Mirror Permits Mother 
to See Baby in Carriage 



same manner as 
are frogs of glass. 

It is thought that 
the plant-digested 
starch of the tuber 
imparts additional 
vitality to the 
flowers as they 
take up the mois- 
ture. The frog is, 
of course, covered 
with water in the dish or bowl after the 
flowers have been arranged. — G. E, Hen- 
drickson, Argyle, Wis. 



When wheeling your baby, have you 
often wished for some way to see it with- 
out stopping to look under the carriage 
hood? If so, an auto rear- view mirror, 
which can be purchased for a quarter, will 
solve the problem. The mirror comes with 
a bracket, which is screwed to the front of 
the carriage. It is then easy to adjust the 
mirror so that you can see the reflection 
of the baby from the rear of the carriage. 



Broken Ups in Uftcr Mole of Stove 
Lid Repaired with Nail 

If the prongs or lips inside the lifter hole 
of a stove lid are accidentally broken off, 
the lid can be repaired with a headless 

nail. Small holes 
are drilled at an 
angle through the 
sides of the lifter 
hole, and the nail, 
from which the 
head is removed, 
is driven through 
them as indicated, 
providing an an- 
chor for the toe of the lifter. — ‘Carl H. 
Stegeman, Rochester, Ind. 



CSmall pieces of soap can be ulillKed hy 
putting them in a cloth bag, which is then 
placed in the wash boiler while healing 
Wash water. 



Pie Divided Evenly by Crimps 
ill Rim of Pan 

To aid in divid- 
ing pies into equal 
portions, take a 
pair of pliers and 
crimp the metal at 
measured points 
around the rims of 
the pans. Then, 
when the top crust 
is spread over the 
pie and trimmed, 
a slight pressure 
with the thumb or a knife over each crimp 
will leave the division marks dearly de- 
fined in the crust, 

Shoehorn Used as Thumb-Tack Puller 

For pulling thumb tacks or poster tacks^ 
a shoehorn is an effective little tool, as the 
hall of the handle 
part provides the 
leverage for pry- 
ing out the tack. 

If necessary, the 
edge of the hall 
part may be bev- 
eled slightly with a 
file so that it will 
slip under the tack 
head more readily. 
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Getting Straight Waterlines on Ship Models 
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As there isn^t a straight line or square 
surface to he found on model -ship hullsi 
the job of putting on a straight waterline 
is often a perplexing problem. There is 
one method, however^ through which, if 
only reasonable care is used, nearly per- 
fect results Will follow* There are only 
two requisites; one is that the hull be 
made up of lifts in the “bread-and-butter’* 
fashion as in Fig. and the second is that 
the portion from the waterline up to the 
deck be hollowed out, which is often done 
in making exhibition models. When as- 
sembling the hull by gluing lifts together, 
note which lift is at the waterline. Fig. 2. 
Put only sufficient glue on it to hold tem- 
porarily. Then, after the hull is properly 
shaped and sanded down sufficiently to be 
ready for appheation of finish, separate 
the hull at the lift where the waterline is 
to be. The model cm which this scheme 
was employed required a white freeboard 
and varnished under-water part as in Fig. 
3* Both parts were finished and then per- 
manently reassembled* Naturally, with a 
high finish to protect, clamp pressure on 
the hull would mar the finish. By placing 
small screw eyes, equally spaced around 
the inside of the upper portion, Fig. 4, and 
then driving wood screws through the 
screw eyes, into the lower portion of the 
hull as in Fig. 5, both parts of the hull can 
be held together firmly. The screw eyes 



can be allowed to remain in the hull be^ 
cause the deck will hide them from sight* 
or they can be taken out after the glue has 
dried* Slight additional rubbing and pol- 
ishing will erase excess glue. — Kenneth 
Cloud, Chicago* 
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Edging Stripes on Furniture 
with Wax Crayons 

After stippling stripes about in. wide 
on some painted furniture, using a fine- 
grained sponge to stipple red and green 
paint over an ivory background, I found 
that the paint had worked under the edges 
of the stencil and made the stripes uneven* 

While experi- 
menting to over- 
come this trouble, 
1 lined the edges 
of the stripes with 
a wax crayon, us- 
ing a straightedge 
to get the lines 
even, and found 
that neat effects 
could be produced 
by using crayons 
that harmonized with the colors tn the 
stripes. A coat of clear varnish prevented 
the crayon lines from being rubbed off.— 
C, O* Soots, North Salem, Ind. 



CWhen the keyhole in the end of the drill- 
chuck screw is worn, drill a hole in the 
other end of the screw and broach or cut 
it out square to fit the key. 





MOUNTINGS 



NY inexpensive world globe 
can be made more useful and 
ornamental by mounting it. Three 
simple suggestions are shown in 
Figs. 1, 2 and 3, The first onet also 
detailed in Figs. 4, 5 and 6, has a 
tilling shade, it consists of a wood 
base and two strips of Vs by -in* 
brasSt bent to a circular shape. 
The smaller circle forms the 
mount proper for a globe, 
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while the larger one holds the shade, which 
Ls spun from IG-oz. copper, on the lothsp 
The one show'n in the photographs was 
spun from a 10^4 -in* disk. Adjustment is 
obtained by slotting the shade, as in Fig, 6, 
and using an ornamental brass thumb- 
screw, which fils a tapped hole in the 
shade holder, Figs* 2 and 7 picture an at- 
ti-active mounting for an 8-in. globe* The 
construction is all wood with the exception 
of the length of *s-in, pipe, 'whicli forms 



VML,i 



i*RL¥WW[J 



iHHEAtltD 

f ncoHbtE) tD FIT nj*t. 



F»LV'ATK10 

BAy,. I'i’iOtK 
MOlQCD tDCHP. 



An Elect ric-Clfick. hJotar in 
the Bme MakuM ths Gjobe 
Atfijpjtrc ia Tell Time, the 
Time Tape Seing Pamteti 
qroM^ici the Center 



the axis for the globe and 
tlie support for the light 
socket* Figs. 9* 10 and 12 
show the dimensions and 
method of assembling. 

By adding an electric- 
clock motor to the base 
of any globe mounting, 
you can make the world 
revolve, and thus, with a 
simple paper scale, pasted 
to the globe^ make the 
unit tell time. See Figs, 3 
a nd 1 1* This globe ca n not 
be spun but the stand 
must be turned. How- 
ever, if you want the 
globe to turUj fit the base 
with copper slip rings as 
in Fig* 8. 
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Powerful Rubber -Baud Motor 
That Different 




This RuSbtr-^Prapeltmd Motor Hat a Mofo Conrt<ini^ 
Driving Torque Than tha t/tual T ypm 



Suitable for driving model boats, toy 
cars, etc., this rubber-band motor has an 



advantage over the usual type Ln that 
more energy can be stored and the driv- 
ing torque remains almost constant 
throughout the unwinding cycle. The parts 
needed are two small drums, two shafts 
and a couple of gears having about a 
three-to-one ratio. A crank may be sol- 
dered to the upper shaft, or the end of the 
shaft bent to form a crank. When assem- 
bling the motor, wind a long rubber band 
loosely on the upper drum and attach the 
end to the lower one. As the lower drum 
turns three times as fast as the upper one, 
the rubber is stretched three limes its 
length when the motor is wound up. — 
Ralph E. Green, San Diego, Calif. 



CMilk will sour quickly if a few drops of 
vinegar are added to it. 



Build Your Auto Trailer Early 
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400 Popular Mechanics Blueprints 



offer you plenty of variety in your 
hobby or spare-time business. This 
service includes plans for making 
boats, furniture, radio apparatus, toys 
and novelties, home- workshop ma- 
chines and all kinds of models, besides 
many other miscellaneous subjects. A 
complete, free list of these prints will 
be sent to anyone for 3c to cover mail- 
ing costs. 

Blueprints are 25 cents each or sisc for 
$1,00. Address Blueprint Department, 
Popular Mechanics Magazine, 200 
Ontario Street, Chicago. 
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More Enjoyment from Your Favorite Pipes 




OLUEID 



TISSUE. 
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Freshness and sweetness of good smok- 
ing pipes that been well broken in, 

may be preserved, if you always clean dry 
the inside of the stem and bowl carefully 
before setting them away. To make a 
handy stem cleaner, a piece of wire is bent 
to form a loop, is twisted togetlier at the 
center, and has two free ends to hold a 
piece of tissue paper* After removing the 
stem, it is twisted inside the pipe as shown 
in Fig, 5, and will absorb the moisture. 
Only a clean pipe should be placed on a 



rack, especially if the pipe hangs with its 
stem dowm, A neat rack, which will hold 
six pipes, is pictured in Figs. 1, 3 and 4, 
the parts being turned on a lathe and 
glued together. To keep tobacco fresh in 
1-lb. cans, a small moistened sponge may 
be held on the Ud wdth a short length of 
wire, soldered on, as shown in Fig, 2, 



Flashlight Aids in Photographing Objects in a Dark Room 



When photographing an object in a dark 
or dimly lighted room with the aid of pho- 
toflash bulbs, a Hashlight will help you in 
getting the image of the object properly 
centered on the film. Use a focusing-lype 
flashlight for this purpose and hold its flat 
end squarely against the camera lens so 
that the spot of light will locate the ap- 
proximate center of the camera range. 
While holding the flashlight firmly in this 
position, the camera is moved until you 
spot the center of the scene to be photo- 
graphed. Also, by holding the flashlight 
just above the camera and directing its 
light on the edges of the scene, you can 




follow this in your view finder and deter- 
mine how much of the scene will be taken. 
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Ctitoutt Cut idrtA PitMitK in Which Wwd Chin^i /f 
Substituted far /ran 



Pot -Lid Rc|iair Knobs Improved 
with Small Wood Disks 

To prevent the concave washers on pot- 
lid repair knobs from flattening so that the 
knobs loosen, one woman recommends 
using gmaili convex wood disks inside the 
washers as shown in the photo. These can 
be cut from a 
hardwood dowel 
of the proper di- 
amelert and then 
shaped with a 
jackknife^ after 
which they are 
drilled to take the 
stove bolt in the 
small repair knob* 
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Curled Celluloid Flattened 
over Electric Plate 



ChLsel and Plane Combined to make 
Grooving Tool 

When building shelves where grooves to 
receive shelf ends must be cut by hand in 
the end supports, considerable time and 
effort can be saved by cutting the grooves 
with a plane in which a chisel has 

been substituted for the plane iron. To do 
this* first make tw^o saw cuts for each 
groove^ spacing them a distance equal to 
the thickness of the shelf. Then, with 
short strokes of the plane, remove the ma- 
terial between the saw cuts, starting in the 
center of the support and working to’ward 
the edges. Also, do not try to remove all 
the wood in one or two strokes. 






Tool for Opening Boxes Sealed 
with Gummed Paper Tape 

An old tooths 
^ ■ brush handle with 

V ’ one end filed or 

ground to a slight- 
ly curved point 
will be found 
handy for opening 
boxes that are sealed u-ith gummed paper 
tape or rolled packages that are wrapped 
with paper. Merely insert the point of the 
tool under the paper and push it along. 
This will open the package without dam- 
aging the contents* 




To flatten a piece of colluloid that is 
curled, warm it by holding it over an elec“ 
trie hot plate^ after which it can be 
straightened out easily. Do not attempt to 
heat celluloid over a flame as it is very 

inflammable and 
may catch Are and 
cause a serious 
burn. Also, do not 
try to straighten it 
cold as it will crack 
and ruin the piece* 



String Removes Cork Quickly 

Bottles from which the corks must be 
removed frequently will be more handy if 
a string is tied around the neck of each 
one, and then pushed into the mouth of 
the bottle with the 
cork* leaving the 
free end hanging 
outside* In this 
way, a pull on the 
string will remove 
the cork, which 
should be notched 
across the small 
end to receive the 
string as showm. 

CPotatoes will bake mealy if the ends are 
cut off before they are put in the oven. 






a popular skating pond, the 
rental of ou I door-sport 
equfpinent such as the Snowbird 
SjiilHt Arctic Tenpins and other 
items described in this article, 
will bring a neat profit to the enterprising 
builder. As headquarters, the novel house 
sliown in Fig. 1 is suggested. Il is covered 
with an inexpensive hard-pressed board 
which, if given tw'o coats of paint, will 
weather a season or two. The silhouette 
icicles on the eaves are made from the 
same material and are painted with sign- 
painters’ ^‘crystalline,'’ which is usi?d in 
decorating wundow^s, particularly around 
holiday time. With a sto\^e, a small table 
and a chair, the proprietor can keep him- 
self entirely comfortable, especially if the 
fliinr is covered with insulating board or 
old newspapers and a rug. The outside can 
be made attractive by building a fenced 
enclosure for the renting equipment, and 
setting out evergreens — a good use for 
discarded Christmas trees* 

Figs. 2, 3 and 4 Illustrate a small, self» 
propelled sled which will be popular with 
children. The handles are independent; 



the driver can pull both at the same time 
or alternately!, The normal span drives the 
sled ahead, but brakes are applied hy 
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pulling the handles to the extreme rear, as 
illustrated* If only one handle is puJled 
far back, the sled will turn in that direc- 
tion, and witli a little practice one can 
maneuver quickly. Note that ^ 4 -in* pine 
is used throughout with the exception of 
the handles and pushers* Two additional 
holes in the handle permit adjustment for 
shorter strokes suitable for small children. 
The runners arc shod with -'m by '^ln-in* 
cold- rolled steel, which can be sharpened 
just as an ordinary skate. They present 
negligible resistance on the ice* 

Arctic Tenpins is a giant bowling game* 
Instead of balls. hea\'y disks are shot 
across the smooth ice by means of a shoot- 
er detailed in Fig, 5. Tlie fascination of 
this game lies in the distance to be cov- 
Gred—30 yards — and the ability to shift 
the aim by means of the pivoted handle* 
Another sport— bicycling — has been so 
popular in the summer there is no reason 
it should not be continued on through the 
winter* Details of inexpensive equipment 
to fit a standard bicycle foi" ice use are 
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given in Figs, 7 and 8. A Snowbird Sail, 
Fig. 6, will have real appeal for young- 
sters, and can bo made at trifling e>;pense. 
Spruce spars are preferred, hut pine will 
do. and if you are not handy at stenciling 
on muslin, use bright colored clotht per- 
haps with some novel emblem sewed in 
each wing. Note that the joints are taped, 
as well as nailed and screwed where indi- 
cated, In pointing the items described, U 
is W'cll to remember that appeal is greatly 
increased if the properties are paint€?d nr 
finished in bright colors, such as red, 
green, orange and light blue as these show 
up well in contrast with the wintry back- 
ground. 
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rftw Rigid St<nl Can Bt Adfumtud Qaiekly 5nrt 
ths Hwight at th* Worker 

Adjustable Workbench Stool Made 
from Auto- Steering Column 

An old auto steering wheel and column, 
and a bicycle seat are assembled to make 
this workbench stool, which can be raised 
or lowered to suit the uset. The wheel 
serves as the base of the stool, while the 
vertical column is drilled and tapped near 
the upper end for a set screw, which holds 
the shaft of the seat. 

Screwdriver with HoUow- Ground Point 
for Large or Small Screws 

On jobs requir- 
ing the use of 
large and small 
screws, much time 
can be saved by 
grinding the point 
of a large screw- 
driver blade as 
shown so that it 
can be used for 
both small and large screws. By hollow- 
grinding each side of the point, it will fit 
both wide and narrow slots in the screw 
heads without sacrificing the strength nec- 
essary for the large screws. 




Paint Spray Gun Cleaned with Solvent 
and Pipe CTlcancrs 

Instead of wasting paint solvents to clean 
a spray gun, dip a pipe cleaner into the 
solvent and force 
it through the 
nozzle. If th e . 
cleaner will not 
go through the 
opening in the 
nozzle, the latter 
can be removed 
and cleaned with a cloth dampened with 
the solvent, and the rest of the tubes of the 
gun cleaned with the pipe cleaner, — Ken- 
neth Murray* Sturgis, Mich. 




Cane Forms Molding for Models 

Model makers will find that cane such 
as used in weaving trays and porch furni- 




ture, makes excel- 
lent half-round 
molding when 
split in half with 
a sharp knife. It 
does not require 
soaking or steam- 
ing to bend it and 
is easily attached 
to curved surfaces* 
— C. Batty, La- 
chine, P. Q., Can. 



Opener for Condensed -Milk Cans 

For perforating condensed- milk cans, a 
simple tool, w^hich also serves as a cover* 
is made from a couple of pot-lid repair 
knobs and a strip of metal. The strip is 
drilled near the 
ends to take the 
knob screws, 
which are pointed 
to puncture the 
can. The knobs 
are held in place 
by raising the met- 
al on the sides of 
the screw's with a 
cold chisel. 



C! Crochet cotton will be found better for 
darning stockings than regular darning 
cotton as it does not harden when washed* 
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Indian^Squaw Doughnut or Pretzel Holders 
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Resembling Indian squaws^ these two 
holders for cookies, doughnuts or pretzels 
will add a touch of novelty to the table at 
your party. After laying out the figures 
on sheets of paper ruled in V^-in. squares, 
trace them on t-i^in. plywood and cut them 
out with a scroll saw. In tlie hands of one 
figure and the head of the other, drill 
holes for V 4 by 10- in. dow-els, which will 
extend vertically above the figure to hold 
the prelzeLs. Wood disks drilled centrally 
to fit on the dowels snugly, are glued in 
place to serve as a base on which the pret- 
zels rest. The figures are mounted on wood 
bases of suitable size and weight and then 
painted* A suggested color chart is given 
in the upper right-hand corner. Tan may 
be used instead of white where indicated, 
or you may vary the color scheme as you 
desire* — Bob Hofsinde, Chicago. 



Simulating Deck Planking on Model Ships 

When professional builders construct 
models of modern steamships for exhibi- 
tion purposes, they often achieve an effect 
of deck planking so accurate and close to 
scale that the amateur assumes such a job 
to bo beyond his skill* However, the meth- 
od is extremely simple* Instead of at- 
tempting to draw deck lines directly on 
the wood of the hull, the professional se- 
cures a piece of thin cardboard, dull ivory 
or darker in color, and cuts it to the size 
and shape of the deck to be finished. Us- 
ing a draftsman’s ruling pen and black or 
dark brown India ink, he draws the deck 
lines on the cardboard* This is then glued 
in place on top of the wooden hull and 
treated with a coat of thinned varnish. The 
edges of the cardboard are concealed un- 
der the railings or bulwarks. 
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SoTTfl StaVts SoaktJ tn Watmr and Titwn Clampwd in 
VUa ta Dry Straight Maka ffost Frames 



Boat Frames Made from Barrel Staves 

I have found that satisfactory frames or 
ribs for some boats can be made from 
white-oak barrel sta ves. These are soaked 
in water for a few hours^ after which they 
are removed and clamped in a vise be- 
tween two pieces of heavy stock. When 
dry* the staves will be straight. Or, if it 

is desired to hnv’o th om slightly curved, 
this is done by clamping them loosely in 
the vise so that they will dry with the 
desired curvature.’ — Max R. Seehuber, 
Vancouver, B. C** Can* 



Planing Thin Stock for Model Parts 

To get very thin wood for small model 
parts, which are often made of cardboard, 
I use the method iUustrated. Get a piece 
of hardwood, preferably hard maple, about 
3 in. wide and saw it to or Vb in, in 
thickness. Then plane and sand one side. 

Fasten one end of 
the strip to a 
smooth bench top 
with small brads 
and countersink 
the heads, It may 
be necessary to 
first drill the wood 
to prevent its 
splitting. With a 
sharp plane ad^^ 
justed to take a 
fine cut, it is a 
simple matter to trim the work down to 
the required thickness, setting the brads 
into the wood as you proceed to prevent 




the plane from striking them. In this way, 
the slock can be reduced to Mu in. in 
thickness without splitting, after which 
strips of the desired width can be cut from 
it with a fine fret saw. — C. G, Grover, 
Nephi, Utah* 

Chalk Sharpener in Eraser Handle 

By cutting a V-slot in the trough on top 
of an eraser and gluing a strip of sand- 
paper into It, a 
sharpener for 
chalk crayons may 
be had. The end 
of the crayon is 
simply rubbed 
against the sand- 
paper at intervals 
to keep the point 
in a good condition 
for writing. 



Gummed Paper Tape Used as Depth 
Gauge on Hand Saw 

To easily determine the depth of a num- 
ber of cross cuts to be made with a hand 

savr, stick a short 
piece of gummed 
paper tape to the 
saw' blade at the 
required depth of 
the cut and saw 
the stock until the 
top surf ace ] ust 
touches the bot- 
tom edge of the tape. — Ray J. Marran, 
Kansas City, Mo* 



Sewing Awl from Umbrella Rib 

A sturdy awl or needle tor sewing sacks, 
canvas or burlap, may be made from the 
end of a discarded 
umbrella rib, by 
cutting ofT the ball 
tip and filing the 
end to a sharp 
point. The hole in 
the rib, which for- 
merly was used 
for the attachment 
of the umbrella 
cover, serves as the eye for inserting sew- 
ing cord or thread. — G. E. Hendrickson, 
Argyle, Wis, 
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PART II^ — The !Su()0^^itl‘ucturo 



'T^O build tlie locomotive superstructure 
* you will need first ^ set of forming dies, 
accurately made from selected hardwood. 
The dies shoum in Fig. 33 and succeeding 



figures are typical of those needed 
for the worJt on any smulUscale 
model. Drawings that come with 
the kit will give the si^e of the fin- 
ished parts and the gauge and kind 
of metal to bo used. From these di- 
mensions it is necessary to make 
up the dies with proper allo^vances 
for the thickness of the metal. 

Begin with the boiler shell which 
is usually cut and formed from 
sheet brass. When you have the 
sheet cut to size lay it on the bench 
lop. or any fiat, smooth surface, and 
flatten iL Use a smooth hardwood 
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block under the ham- 
mer. Never strike the 
metal directly with the 
hammer as it will foe 
impossible to remove 
the resulting dent* Turn 
a form from hardwood 
slightly longer than the 
boiler sheet, carefully 
bend the sheet around 
the form, hold it with 
hose clamps and tap 
down the meeting edges 
to form a smooth joint. 

Flux the joint and flow in solder with a 
hot iron as in Fig, 32, To remove excess 
solder wipe the joint with a cloth Tvhile 
the solder is still hot. Figs. 34 to 38 inclu- 
sive, show the steps in forming a sheet - 
metal fire box. Make sure first that the 
bending lines scored on the metal corre- 
spond with the drawing dimensions, then 
start the bends as shown. Finish bending 
as in Fig, 38. Sec that your forming blocks 



are smooth as any irregularity will be im- 
printed in the metal where pressure is ap- 
plied. Always use a hardwood block under 
the hammer and pad the vise jaws wth 
cardboard or soft copper. Fig. 39 shows 
the method of bending a round top fire- 
box wrapper sheet which is used in some 
models. Next, fit and solder the fire-box 
casting to the boiler shell as in Fig. 40. 

First the rim of the casting 
is turned down in the lathe 
to form a flange. The cast- 
in g is then fitted tn the 
boiler shell and held in 
place with small escutch- 
eon pins, which must be a 
tight fit. To get the proper 
degree of heat to 
form a sound joint 
it wiE be necessary 
to heat this casting 
wdth a torch, turn- 
ing the flame as low 
as possible and 
playing it on the 
points of the cast- 
ing only. When the 
parts are sufficient- 
ly hot flow solder 
into the joint and 
before the solder 
cools wipe off the 
excess with a rag, 
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Finish this step by fitting and soldering 
the backhead in the fire box* Next, an 
alining bar. Fig. 41, is made from hard- 
wood. Pin the fire box to the casting, alin- 
ing it with the boiler by means of the 
alining bar and straightedges. Place the 
assembly on hollowed blocks to prevent 
its shifting about and pack the inside with 
wet paper pressed against the backhead. 
Begin healing slowdy with a torch, and 
fiow the solder into the joints with a hot 
iron as in Fig. 42. Leave the wet paper in 
place until the work has cooled completely. 
Then clean up the outside joints and file 
the heads of the pins flush. 

The next job is the cab. On certain 
types of models the cab ends are furnished 
as castings to w'hich the sheet-metal sides 
and top are fastened with screws. After 
driving the screws the joints are soldered. 
A careful filing of both castings and sheet- 
metal sides and top will insure true^fitting 
joints. The top of the cab is usually pro- 
vided with two sliding ventilators, though 
three are required on some models. After 
assembling with screws, the parts are 
healed with the torch and the joints sol- 
dered with a hot iron. Though this type 
of cab is in more general use in model 
construction, the design of certain types 
makes it. necessary to construct the cab 
entirely of thin sheet stock. The method 
of cutting the window openings in the side 
sheets is shown in Fig. 43. Use a jewelers^ 
saw for this work and finish to size with a 
fine file. The top and sides are formed as 
a unit as in Figs. 44 and 45. The cab ends 
are saw'ed to form from heavier stock, and 
when the joints have been fitted the parts 
are clamped together on a form and sol- 
dered. In fitting the cab to the boiler the 
tap of the fire box is slotted to take the 
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top edge of the cab front piece. As the 
depth of this slot governs the height of the 
cab above the raib care should be taken 
that the slot is cut to exact dimensions. 
Check the setting of the cab with a second 
alinement bar made as in Fig. 4G. Then 
bind the parts together with wire to pre- 
vent opening of joints, and solder all 
joints. Set the assembly on the chassis 
and level it each way. Mark the location 
of the hole for the screw \vhich passes 
through the boiler shell and cylinder- 
block saddle. DriU this hole and also sev- 
eral others, large enough to admit the 
blade of a small screw^driver along the 
length of the shell on the underside as in 
Fig. 46. Tliese holes are for the insertion 
of the screwdriver when fastening the 
domes and other fittings on top of the 
boiler. Level the boiler on a surface plate 
as in Fig. 4S and scribe a center line on 
the top. Again mount the boUer on the 
chassis and insert the screw at the for- 
ward end. This should be long enough to 
pass entirely through the cylinder block 
and project far enough to take a nut on 
the lower end. Run a drop of solder on 
the head of the screw. This done, fit the 
diaphragm plate as in Fig. 48, holding it 
with a clamp placed over the main frame 
tail lug. Scribe the location of the plate 
on the bottom of the cab. Solder this part 
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to the cob and drill and tap the tail lug 
for screws to hold the plate. This is the 
usual method of mounting the boiler on the 
chassis of electrically driven models. 

The boiler trimmings* smoke- box rivets^ 
handrails, domes, stack and bell, turbo- 
generator^ piping and other small details 
can now be added. Most of these parts are 
eastings and all that will be necessary Is 
some light filing to insure a true fit on the 
curve of the boiler. To locate the position 
of the handrail supports* scribe lines on 
the boiler as in Pig, 49* and plug the end 
of the boiler with a wooden disk to act as 
a guide for the hermaphrodite caliper used 
in scribing the line for the smoke-box 
rivets. Small escutcheon pins are just right 



of the metal used, soldering Is a simple 
job. The tank is filed lightly to fit the 
tender frame* and is fastened in place with 
machine screws turned into tapped holes 
in the frame. Addition of steps and grab 
irons completes the locomotive ready for 
painting. Before doing so* it is better to 
disassemble both superstructure and chas- 
sis* Use a flat-black boiler paint for the 
superslructure and a very high-grade 
enamel for the chassis. All parts must be 
clean and free from all traces of soldering 
flux or oil. 



for rivets on most small-scale models. 
Methods of forming and attaching running 
boards, pilot braces and other details* are 
shown in Figs, 50* 51 and 52 and though 
the shape and size of these parts vary in 
different locomotives the procedure in 
making and attaching them is the same. 
With all these parts in place the boiler is 
ready for the smoke- box end and the 
headlight. Flange the casting in the lathe 
to fit the smoke- box end of the boiler shell. 
Solder in place and fit the hood for the 
electric headlight as in Fig. 47. 

Methods of building a tender tank are 
clearly shown in Figs, 53 to 56 inclusive. 
The procedure is essentially the same as 
that in making the boiler shell only that 
the sheet metal Is cut with a paper pat- 
tern as in Fig 53. This is necessary be- 
cause most lender tanks are formed from 
a continuous sheet. Due to the light gauge 



Clothes Hook Used to Remove Corks 
from Bottles 

When a cork- 
screw is needed 
and none is at 
hand, get a clothes 
hook, and screw 
the threaded part 
into the cork. The 
hooks have deep 
threads* which w'dl 
hite into the cork 
so that it can be 
pulled out. 



CTurpentine, or a solution of oxalic acid* 
applied to the tops of enameled letters on 
glass, and allowed to soak down through 
the cement* will loosen it so that the let- 
ters can be removed easily. 
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Fli>odiighl Arrangement for Copyings 
with a Camera 



Ftondtight RmUtctar^ for Copyinf with r Oomrra 
Made from Bright Tin Ptaitmd to Wood End Pitett 

For copying photos and similar work 
where il is necessary to eLLminate shadows, 
the lighting arrangement shown will be 
found handy and can be made by anyone. 
Two refieclors, each containing two 200- 
watt lamps, are set near the ends of a 
black background about 30 in. square. 
The reflectors are made oE bright tin, 
which is nailed to wood end pieces, the tin 
on the inner sides of the reflectors being 
set back about 2 Vi In. from the open side 
so that the light will be reflected on the 
subject to be photographed. The lamps 
are screwed into porcelain sockets fas- 
tened to the wood ends of the reflectors. 



Rubber Heel Serves as Pad When 
Pointing Wood Stakes 



the surface of the rubber so the blade of 
the ax or hatchet will not be damaged 
when it strikes the pad. 



Portions of Envelopes Hold Contents 
of Mailing Tube in Place 

When a mailing 
tube is used occa- 
sionally, each end 
can be closed by 
sticking the 
gummed flap of an 
envelope to the 
outside of the tube 
and pushing the 
front part of the 
envelope inside. 

For convenience, 
the rest of the en- 
velope is cut off as shown in the photo, — 
F. W. Bentley. Jr,, Missouri Valley, la. 



Child's Bed Covers Held Down 
with Clothespins 

To prevent a small child from kicking off 
the covers at night, one woman stretched 
wire between the bed posts along the sides, 
head and foot of the bed and then fastened 
the edges of the covers to the wire with 
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Nailed to a 

Wood block, a 
rubber heel taken 
from an old shoe 
provides a good 
pad on which to 
rest a wood stake 
while pointing it 
with an ax or 
hatchet. Finishing 
nails should be 
used for attaching 
the heel to the 
driven deeply into 




Coifor* Famt^nod to Wirt arotind Bod to Prwvtnt 
Child from Unoovtfing Itttlf 

spring-*t 5 rpe clothespins* The wire should 
be wrapped tightly around each post, and 
should be placed near the lower edge of 
the mattress so that it will not interfere 
when making the bed. 
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Medicine Dropper Handy on Bottle 

A medicine dropper will always be at 
hand when needed, if it is kept on a sim- 
ple holder which is made by pushing a 
hairpin through 
the cork at right 
angles to the side 
of the bottle* The 
looped end of the 
hairpin can then 
be spread to hold 
the dropper^ which 
is inserted with 
the bulb end up- 
ward as shown. 



Metal Stop on End of Stovepipe 
Assures Full Draft in Stove 




Cu^ Lengthwire the Watt, Pieces of 

HtUtt Afakt Go^d Toift HcldfrM 

Short Pieces of Garden Hose Hold 
Small Tools 

Neat» flexible tool holders can be had 
by slitting short pieces o£ garden hose 
along the sides and then nailing them to 
the wall or backboard al>ove your work- 
bench. For pliers and narrow chisels, the 
hose need not be slit, but can be toenalled 
to the walk Also^ holdeis for hand saws 
may be made by slitting the hose about 
one half its length on opposite sides 



Simple Tool for Tightening Hoops 
on Barrels and Kegs 

The usual difficult job of tightening 
hoops on wood barrels, kegs, tubs* etc** is 
done easily w'ith a little tool made by driv- 
ing a large wood screw into the end of a 
hardwood stick and filing down half of the 
top surface of the head so that it will en- 
gage the hoop as 
showm in the pho- 
to* A few light 
hammer blows 
struck near the 
head of the screw’ 
will tighten the 
hoop. A stronger 
tool, which is used 
in the same way,, can be made by recessing 
one end of a V4 or V2-in* iron rod to leave 
a lip, which is then fitted over the edge of 
the hoop in the same manner as the screw* 
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If a stovepipe is pushed loo far into the 
chimney hole, draft is impeded and soot 
accumulates at the end of the pipe, often 
causing a fire hazard. To prevent this, 

take 0 strip of 
sheet metal, bend 
one end over the 
edge of the pipe 
and then bend the 
other end up at 
right angles so that 
it *serves as a stop 
against the outside 
surface of the 
chimney w’hen the 
pipe is pushed in- 
to the hole. 



Hand Grips for Carrying Heavy 
Shopping Bags 

Slotted near the ends as shown, a short 
length of large dowel rod or broomstick 
provides a grip for 
carrying heavy 
s h o p p i ng bags 
without hurting 
the hands. The 
cord handles of the 
bags are slipped 
into the slots, cut 
at an angle* As 
many storekeepers 
put their custem- 
ers" packages in shopping bags* it is a good 
idea to take a couple of these grips along 
on your shopping trip. 
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Pictures^ photos or stationary ob- 
jects can be copied without dislor- 
tion or false perspective by using 
this copying device. It consists of 
a small piece of plate glass held on a sup^ 
port of the kind detailed, which permits 
turning the glass at any desired angle. 
With a sheet of drawing paper on the table 
directly under the glass, the latter is ad- 
justed until, looking down through it, you 
see the image of the subject to be drawn. 



While copying, the eyes must remain in 
one position or^ a piece of cardboard with 
a peephole cut in it may be attached above 
the glass. If you wish to have the picture 
reversed, you can hold a glass prism in 
front of the glass in line with the subject 
to be copied. 



Lock Prevents Intruder Entering House through Window 



Unless this lock is held back while 
opening a window, it restricts upward 
movement of the lower sash and down- 
ward movement of the upper sash, thus 
you can raise the window to admit air and 
be reasonably certain that no intruder can 
get in. To make the lock, get a strip of flat 
brass or steel and a padlock hasp. Remove 
the hasp pin and grind the parts back for 
insertion of a small coil spring as indi- 
cated. The hasp is then screwed to the top 
of the lower sash and the strip of brass, 
which is either drilled or notched, is 
screwed to the side of the upper sash. The 
spring causes the hasp to catch in the 
holes or notches when the window is 



raised, but slides past them when It is low- 
ered, The hasp should engage the lowest 
^ol^when the window is closed. 
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WINDSOR 



chair;; have been popular 
^ ^ for over I wo centuries, a record that 
no other style of furniture has equaled, 
and today they are as much in demand as 
ever. There is a legend about the origin 
of Windsor chairs which recounts how 
King George T of England sought shelter 
in a peasant's hut during a storm and there 
rested in a chair unlike any he had ever 
seen before. The chair, which had been 
fashioned by the village wheelwright, was 
so comfortable that the king had it tranS’- 
ported to Windsor castle and hence the 
name of the chair* 

The bow"- backed Windsor chair shown 
in Fig. 2 is considered the most popular of 
ail. It is light, comfortable and sturdy, yet 
the construction is quite simple. As most 
of the measurements are taken from the 
seat, this seems the logical part to make 
6rst* It consists of a wood frame wrapped 
with Tusj> Rush seats were not used on 
the very early _American Windsors but, 
when once used, added so much to the 
comfort and durability of the chair that 
the rush seat came into great favor in later 
years. Fig. 6 is a layout of the seat frame, 
from Avhich a full-size pattern should be 



oucanbu 



By R* O. BUCK 

JLunf TfL'kitiral Htjh School 
CKiccigu 



made. The seat frame consists of five 
pieces joined together with %-m. dowels. 
To have the top of the rush flush with the 
surface of the wood, the side and front 
pieces are recessed in. on each side and 
at the edgcSt as in Fig. 5. At the back a 
1-in. piece is set in. allowing in. be- 
tween it and the back piece through which 
the rush may be drawn. All edges over 
w^hich the rush is to be \vrapped must be 
Well rounded so that the material will not 
be cut. While twisted rush can still be ob- 
tained from supply houses, a more durable 
material rall ^ f|ber . ^rd |, ^ vhieh made 
of paper wrapped around flexible wire, is 
suggested, When the work has been shel- 
lacked, it is difficult to tell the difference 
between the two materials though the 
latter is much les.s expensive. Fig. S shows 
the method of \vrapping the seat. The be- 
ginning end of the rush or fiber cord is 



tacked to the underside of the frame^ then 
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carried up^ over the corner and across 
to the opposite corner* Force the strands 
light together at the comers^f as in Pig. 4. 
The wrapping operation is continuedt 
making splices with brads on the under- 
side as required^ until the diagonal lines 
from the corners meet* The fiber or rush 
is then woven back and fortli between the 
front and back rails, as in Fig. 7, until the 
center portion has been filled also. Fiber 
or rush seats should be given three coats 
of thin shellac. 

Fig. 11 is a working draw'ing of the com- 
plete chair. Tlio seat is lower at the back 
ti^an it is at the front The legs should all 
he made the same length and cut to length 
afterward. Fig, 9 shows the turnings for 
the legs. It is the custom on these chairs 
to make a V-cut with a skew chisel at the 
points where the holes for the rungs are 
to be bored. Fig. 1 shows how this Is 
measured off on the lathe* The rungs, cen- 
ter stretcher and arm post are shown in 
Figs. lOj 13 and 14^ and the plain back 
stretcher is shown in Fig. 15, The turned 
pieces are glued and wedged into their 
holes as shown in Fig. 12. The arm rail is 
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band-sawed to shape and spliced at two 
points. While many of the old Windsors 
used a bent arm rail, the spliced rail is 
nearly as strong and much less difficult to 
make. A full-size pattern should be laid 
out from Fig. 17. The three segments are 
then traced from the pattern, shaped up 
and the lap joint, showm on Fig. 18^ cut on 
the ends. On the arms, a simple type of 
carving can be done with a knife and rasp, 
as pictured in the photo Fig. 16. 

The piece for the bow should be put 
into a steam box, which can readily be 
constructed of wood or metal pipe. Fig. 19 
is a squared pattern showing the shape of 
the bow, While the bow piece is being 
steamed, the bending form may be made. 
This is shown in Fig, 20, Make the curva- 
ture of the form slightly greater than the 
bow is to be, to compensate for the amount 
it will straighten out when removed from 
the form. The piece should be left in the 
form at least a day. The spindles on the 
old chairs ^vere whittled to shape but 
turning is much quicker and will make 
more uniform spindles. A center rest is 
required, if the spindles are to be turned, 
to prevent chattering. Referring back to 
Fig. 11, the length of the center and brace 
spindles can be obtained. With these set 
in place temporarily, through the arm and 
into the bow, the length of the remaining 
spindles can readily be determined. 

The fan-back Windsor, shown in Fig, 3, 
makes a splendid desk or side chair. The 
seat is solid although a rush seat of the 
type previously described might be sub- 
stituted. The solid seats were usually 
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made of a wide piece of while pine, sawed to the 
shape show^n in Fig. 21. To make them more com- 
fortable it was custom aiy to hollow out the seat 
slightly with a gouge, as tn Fig. 22. Fig. 22 is a 
working drawing of the choir. The type of turn- 
ing is quite similar to that used on the bow back 
and the construction is the same. Figs. 25. 26.^ 2T 
and 2S show tlie dimensions of the turned pieces. 
The comb presents the only really dihicult prob* 
loin on this cliair. It must be steamed and bent 
to the shape shown in Fig. 29. To do this, a form 
must be constructed with a slightly greater curva- 
ture than the piece is actually to have. Three 
layers of ®i-in. material with -in. spacers arc 
suggested rather Ilian a solid form, as the eomh 
wdll dry more readily on a ventilated form. Fig. 
30 shows the method of clamping the piece to the 
form after it has been steamed to a pliable stale. 
The shaping of the comb is done the band- 
saw after it has l>een bent, as in Fig. 24. A full- 
size pattern of the flat layout should be made 
from Fig. 31. and the cur\^e and spiral ears care- 
fully traced out on the piece. The carving on the 
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ears is one of the marks by which 
a fine fan-back Windsor is judged. 
The design is simple and should 
be cut in boldly and rather deep* 
as in Pig. 32. The assembling of 
the back is accomplished by set- 
ting the center spindle first, to the 
angle given in Fig. 23, followed by 
the posts and remaining spindles. 
Old Windsors were usually paint- 
ed because of the several kinds of 
wood used for the various mem- 
bers. With modem stains and fin- 
ishing materials, all of the mem- 
bers can be finished to look so 
much alike that a varnish finish is 
quite practical. The design shown 
at the center of the comb is sim- 
ply stenciled on after the 
chair has been finished* if 
you want to make your re- 
production authentic* or 
may be omitted as is usual 
on modern Windsors. 



Cleaning Fluids That Are 
Not Tnflanrmnable 

An excellent dry-deaning 
fluid that combines the effi- 
cient grease-dissolving powders of 
naphtha and carbon tetrachloride 
is made by mixing carbon tetra- 
chloride* 3 gal., deodorized clean - 
er.s* naphtha, 1% gal-i benzol, 24 
az. and chloroform. 2 oz. A slight- 
ly less expensive cleaner of the 
same type 'that is suitable for most 
purposes, may be made by mixing 
carbon tetrachloride, 3 Vb gal, de- 
odorized gasoline, (not Ethyl gas- 
oline) 3 gal. and chloroform, 2 qz. 
Still another cleaner that is ex- 
ceptionally quick acting and com- 
bines the detergent action of soap 
with the grease -dissolving ability 
of solvents is made by mixing 
di glycol oleate, 1 oz. and water, 1 
oz. This mixture is then stirred 
into a solution of butyl cellosolve, 
1 oz., isopropyl alcohol, 10 oz., and 
carbon tetrachloride, 14 ounces. 



C A little spar vamlgh in exterior 
oil paint will toughen it and in- 
crease its luster. 
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Billiard-Ball Penholders in a Novel Desk Set 





GilllEird balls, placed in turned wooden 
pockels on a desk set, hav^e sufficient 
weight to hold a pen and pencil in any po- 
sition as the balls can be rotated in all di- 
reciions. Composition balls are used for 
this purpose as they can be drilled readily. 
Remove one of the numeral inlays ami 
drill a hole, which, when fitted with a rub- 
ber bushing, will take the pen or pencil. 
The diameter of the holes and the thick- 
ness of the bushing depend on the si^e of 
the pen or pencil, although the average 
size pen will fit in a hole of the size given 
in the detail. A small hole is drilled 
through the opposite numeral inlay to 
break into the pen socket; this prevents a 
vacuum caused by a tight-fitting pen and 
the leakage of ink when the pen is drawm 
out. If desired, ,special pen sockets, such 
Bs are used in commercial sets, may be 
fitted in the ball instead of a rubber bush- 
ing to provide a more finished appearance. 
— F, D. Glenn, Chicago. 



Household and Office Paste That 
Dries Plastic or Pliable 

A paste that is suitable for office or 
home use and Ls pliable when dry can be 
made by beating to a paste cornstarch, 4 
oz., white dexterine, 2 oz., and cold w'a- 
ter, 10 oz. An egg beater may be used to 
work the ingredients to a smooth, even 
consistency. In a separate container, dis- 
solve borax, 1 oz., in boiling water, gal., 
and add glycerine, 3 oz* After stirring the 



solution, the starch paste is vigorously 
stirred into it with the egg beater until 
the paste is smooth. This paste may be 
used for fastening paper, leather or fabric* 
If a few' drops of 10- per-cent carbolic acid 
are added to the borax solution before 
stirring in the starch mixture, the paste 
will keep well. A less expensive paste that 
is serviceable for many purposes is made 
by working ordinary flour, 2 lbs., into an 
even paste with cold water, I qt. Care 
must be taken to break up aU lumps com- 
pletely, In a separate container ^ dissolve 
alum, 1 oz., in hot water* 4 oz* To com- 
plete the paste, slowly pour the flour paste 
into boiling water, 3 qts,, while stirring 
vigorously. When the proper consistency 
has been reached, add the alum solution 
and stir to complete the paste* 
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Screen Wire Stiffens Edges 
of Roll Roofing 

The next time you lay roll roofing get a 
few yards of screen wire> cut it into strips 
3 or 4 in, wide and fold these over the 
ends and lapped edges of the roofing before 
nailing it down. This strengthens the edges 
and seams of the roof so that a strong 
wind will not tear it loose, A coat of roof- 
ing paint each year will keep the screen 
wire from rusting* A strip of brass lino- 
leum edging will also serve the purpose. 

Spring Clamps Prevent Dogs Getting 
Cover Off Garbage Cans 

Unable to keep 
dogs out of a gar- 
bage can, one man 
rigged up a pair 
of spring clampSf 
which held the 
cover securely, yet 
permitted it to be 
removed easily 
when necessary. 
The clamps were 
made from short 
iron rods bent to 
the shape shown 
and attached to opposite sides of the can 
by means of U-shaped flat-iron brackets* 
A compression spring between the ends of 
each bracket kept the clamps tightly 



against the cover. The clamps were drilled 
near the lower ends for cotter keys to 
hold the assembly together. 



Scoop Cork for Large- Mouth 
Chemical Bottles 

To aid in measuring small quantities of 
dry chemicals, you will find that a scoop 
attached to the corks will simplify matters 
considerably. Cut 
pieces of light- 
gauge tin to the 
shape shown, leav- 
ing small, sharp 
prongs on one 
side. Then bend 
them to a scoop 
shape and force 
the prongs into 
the corks to hold 
them firm. By tipping the bottle, one may 
fill the scoop before removing the cork. 



Wax Increases Life of Gut 
Violin Strings 

To increase the 
life of gut violin 
strings, one player 
recommends an 
application of 
melted paraffin to 
the portion of the 
strings over the 
fingerboard, Mois- 
ture on the fingers 
has a tendency to cause the strings to un- 
ravel, and become rough. Do not get the 
paraffin over the part just below the bridge 
where the bow is drawn over the strings. 

Burned Sugar Breaks In New Pipe 

Before filling a new pipe for the first 
smoke, moisten the inside surface of the 
bowl and coat it 
with powdered 
sugar, rolling the 
pipe to get the 
sugar distributed 
evenly. The sugar 
will burn and coat 
the bowl W’ith the 
first smoket thus eliminating the usually 
distasteful job of breaking in the pipe* 









air compressDr^ 
which is designed lo 
fit on a sc roll -saw table, 
will provide sufficient 
pressure for the opera- 
tion of a small spray gun. 

By changing the valves about you can also 
use it to provide a light vacuum for fil- 
tering solutions and for other operations 
in the chemical laboratory. 

Figs, 1 and 6 show' how the compressor 
is constructed. Cut eight G-in. squares of 
%*in. plywood and mix up some water- 
proof casein glue to the thickest consist- 
ency in which it can be handled. Glue to- 
gether two lots of squares containing three 
thicknesses each, and one containing only 
two thicknesses, Apply clamps and, after 
drying overnight, cut 4-in. circles from 
the exact center of the two larger pieces 
as in Fig. 2. Then drill Va-iti. holes in each 
corner and also through a V^-in. plywood 
base^ which is used to hold the outfit on 
the scroll -saw table. Carriage bolts are 
used lo hold the assembly together. The 
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holes should be countersunk so that the 
bolt heads will fit flush* To seal the pores 
of the wood against the slightest leakage 
of air the inside portions are given a coat 
of water glass as in Fig. 3, followed by a 
coat of strong iime-chloride (not chlori- 
nated lime) solution. This will make the 
w'ater glass as hafd as stone^ and water- 
proof. You can then drill holes for the 
three valves, according to the drawing 
specifications* The valves are pieces of 
^iwHF-in. brass shim stock cut to shape with 
scissors. A piece of rubber is cemented to 
one side, a short tab being left for fasten- 
ing with screws or brads. The surface 
around the valve hole must be sanded 
smooth so that the rubber will be held in 
firm but light contact. Before fastening 
down the outlet valve mark around it as 



in Fig* 4 on a wood block and route the 
space out to a t4-in, depth. The block, 
with copper outlet tube cemented in with 
thick casein glue, is fitted down over the 
valve as in Pig. 5* The tube can be bent 
w'ilhout trouble with the hands if care is 
used to curve it very gradually. 

The release or “blow-off” valve is a 
1-in. metal disk covered on the bottom 
wdth rubber and with the binding post 
from a dry cell soldered to the top. This 
makes it adjustable when screwed to the 
short holt soldered to the release arm as 
in Fig* 8, which also shows the arm hinge 
made with a bent strip of steel. The other 
end of the arm is held down by a light 
coil spring and not much tension is neces- 
sary because of the leverage obtained by 
this arrangement, Rubber gaskets, fitted 
at the points indicated, are cut from inner 
tube. The middle gasket has only a small 
hole in its center and really forms a part 
of the piston, which consists of two 2-in. 
sheet -metal disks held together with a 
small round -head bolt, This size has been 
found satisfactory but 3 -in* disks will give 
more pressure and may be substituted 
later, after the compressor has been tested. 
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In putting the parts together it should 
he noted that the two top parts could be 
glued together but this is not advisable as 
the intake valve and bolts holding the out- 
let valve block would then be less accessi- 
ble. As it is important to avoid the slight- 
est air leakage^ both sides of the gaskets 
should be given sev^eral coats of rubber 
cement. When fitted to the top of the 
scroll saw shown, the blade, blade guide 
and hold-down and the table insert were 
removed, the compressor being accurately 
set in place as in Fig. 7. C-clamps may be 
used to hold the compressor base to the 
saw^ table or bolts may be used through 
holes drilled in the table. The piston bolt 
is drawn down as in Fig. 9 and fastened in 
the chuck when the latter is at its lowest 
point. Adjust the saw speed by using a 
small pulley on the motor, to give about 
500 r,p.m. You can speed it up later if de- 
sired. Test everything by turning the pul- 
ley by hand, to see that adjustments are 
correct. Do not expect the compressor to 
supply enough pressuie for filling auto 
tires as it is only designed for light duty. 
An air-storage tank fitted with an air 
gauge shut-off cock and a valve from an 
old auto tire can be connected in the line 
to supply a uniform pressure. 



Rubber Hose Provides Flexible Handle 
for Large Rubber Stamp 

To reduce strain 
on the hand and 
wrist when stamp- 
ing quantities of 
cards mlh a large 
rubber stamp, a 
shipping clerk 
substituted a piece 
of rubber hose for 
the regular han- 
dle. This was done 
by cutting ofT part 
of the latter and 
attaching the hose 
with a small nail as shown. Also, the flex- 
ibility of the hose makes the stamp pro- 
duce a full impression whether it strikes 
the paper parallel or at a slight angle. 



CAluminum can be melted in an ordinary 
crucible, but a flux should not be used, as 
a chemical combination will likely result. 




Pmnt Mixed urith Conr/non Atphalt am a Base tm Not 
Affootmd by Hmat frpm Boilers 



Inexpensive Paint for Boilers 
and Smokestacks 

For protecting exposed surfaces of boil- 
ers and smokestacks, a paint that dries 
hard and glossy is mixed in the propor- 
tions of hard asphalt {not flux), 10 parts,, 
raw oil, 2 parts, and turpentine, 2 parts. 
The asphalt is first melted and then the oil 
is stirred into it, after w'hich the turpen- 
tine is added. More turpentine may be 
added to thin the paint if necessary. The 
paint has also been found suitable for ma- 
chinery such as road-grading and paving 
equipment that is exposed to the weather. 



Clear Varnish Protects Ink Lettering 
on Celluloid 

If it is necessary 
to change the let- 
tering on celluloid 
index tabs, print 
the new" lettering 
wdth ink, and. after 
it dries, give the 
tabs a coat of clear 
varnish. This 
makes a moisture-proof job and prevents 
the ink from being rubbed off. This idea 
is also adaptable to any job where writing 
with ink is done on celluloid. 
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Bottle Brush on End of Broom Handle 
for Cleaning Corners 

With its shank inserted in a hole at the 
end of a broom handle, a stiff- bristled bot- 
tle brush will be found handy for sweep- 
ing out corners and for cleaning around 
machine bases where an ordinary broom 
cannot be used effectively^ The brush will 
not interfere wdth the use of the broom, 
and is always at hand when needed- 



Typing Copy to Make Clear Blueprints 

Here is a little trick that will be helpful 
in getting clear blueprints from typewrit- 
ten matter such as architects^ and engi- 
neers* specifica- 
tions. When typ- 
ing the copy, place 
a sheet of carbon 
paper behind the 
tracing paper with 
the carbon side 
next to the work 
so that the im- 
pression will be 
produced on .both 
sides of the paper- 
This makes a dark 
tjTpe impression 
that prints wcU on blueprint paper. For 
best results* use a black ribbon on the 
typewriter and type in capital letters*— 
L. C. Ferguson, Manteca, Calif. 



Sock Shields for Bootblack 

To protect his customers* socks while 
shining their shoes, one bootblack uses 
cardboard shields 
a s shown. The 
shields are made 
in two pieces and 
slipped into the 
top of the shoe, 
one on each side, 

SO that they meet 
at the front and 
overlap at the 
back,— E, K, Pack- 
er, Chicago. 



Slide Sign Made from Old 
Curtain Rods 

By cutting flat curtain rods lengthwise 
through the center and riveting the halves 
to a piece of tin or sheet metal, a neat 
holder is provided for sliding card signs. 

When riveting the 
split rods to the 
metal, be sure that 
they are spaced 
correctly to take 
the cards. An ear 
projecting from 
the top edge of 
the metal backing 
serves as a hanger 
for the sign.^ — Les- 
lerP, Young, Cul- 
ver, Ind 



Screen Wire in Handle of Soldering 
Iron for Scraping W'ork 

By drilling a hole in the end of a sol- 
dering-iron handle and fitting into it a 
small, compact roll of screen wire, an ef- 
ficient scraper is always at hand for clean- 
ing the work be- 
fore soldering, 

When forced into 
the handle, the 
wire roll expands 
sufficiently to hold, 
yet it may be re- 
moved easily with 
a pair of pliers. 

The roll should 
project about Vk in- 
beyond the handle. 
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Covering Tops of Workbenches with Rubber 
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For covering tops of workbenches and 
t£iblcs in the shopt sheet rubber is a good 



material to use. Flexible rubber llooringl^^^ 
can be purchased for this purpose. To the 
edges of the surface to be covered, wood 
or metal strips are fastened to project 
above the table top a distance equal to the 
thickness of the covering, as shown in Fig, 

1. The rubber is then cemente<l in place 
with waterproof linoleum cement spread 
in small ridges as shown in Fig. 2. A trowel 
having notches filed about in. deep 
one edge makes a good tool for spreadinfe^^^ 
the cement. After applying the rub her ^ iL^ * 
is rolled down with a roller as in Fig. 3. ^ 



Atfac/iment for Drilling Small Holes in a Large Drill Pres 



In a shop where no small drill 
press w'as available, a job of drill- 
ing a number of small holes in 
in, iron was done in a large drill 
press by using the attachment 
shown. This consisted of a slotted 
spindle, which was fitted with o 
small chuck and a sliding V-pul- 
ley, the latter being belted to a 
larger V-puUey chucked in the 
drill press by means of a short 
shaft The spindle revolved in 
holes drilled through two flat 
pieces of steel, screwed to a spac- 
ing block of steel to keep tlie holes 
in alinement. A sensitive feed 
was obtained by using a light coll 
spring under a sleeve on the up- 
per end of the spindle, as shown 
in the upper left-hand detail. 
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especially handy in shops 
where interstate com- 
merce rules require 
monthly inspection and 
repairing of water-gauge 
valves and cocks ► 



Grounding Static Charge 
on Printing Presses 



Jt|o4c fr^m an Otd Wond Sasu, Thit 1<* Saui tm Mounted an jRitritnarc and 

Im i*ucA<4/ by T uio Mm 



Power Ice Saw Is Driven by Old 
Auto Motor 

Powered by an old auto motor, which is 
set across on two runners^ this ice saw is 
merely the mandrel, saw and metal frame- 
work of an old wood saw. The saw is piv- 
oted at the ends of the runners so that it 
can be raised or lowered to cut at any 
depth, where it is held by a lever which 
can be locked at any adjustment. Sprocket 
wheels on the end of the mandrel and mo- 
tor shaft take a chain for driving the saw, 
while handles bolted to the rear ends of 
the runners permit two men to push the 
machine over the ice. 



On the rotary presses 
in Popular Mechanics 
press room, the use of 
tinsel for grounding the 
static charge on the pa^ 
per was found objection- 
able as the tinsel, drag- 
ging over the freshly 
printed surface, eventu- 
ally collected enough ink to cause a slight 
smearing. The improved substitute meth- 
od shown in the drawing was tried and 
found successful. In this setup, the fine 
hairs of a strip of heavy felt, moistened 
with water, made very light contact with 
the paper without smearing it. The felt 
was held between the sides of a sheet- 
metal trough, which was fastened to a 
cross member of the press and was filled 
with water to keep the felt moist. To pre- 
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Slotted Brass Sleeve Saves Time 
When Repairing Steam Valves 
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vent too much water from seeping into the 
felt, the lower end of the trough was 
squeezed together with two strips of steel, 
adjustment being obtained by turning 
thumb nuts on screws spaced a few inches 
apart. — P. Hilger, Chicago. 



CBefore painUng window sash, rub a doth 
soaked with kerosene over the glass. 



In shops where it is necessary to repair 
angle and globe valves, a short brass cyl* 
■ inder or tube slol- 

ted and slipped 
over the valve 
stem between the 
disk and bomiet as 
indicated by the 
dotted lines, will 
provide a means 
by which the valve 
assembly can be 
chucked in a lathe 
for turning down 
the disk so that it 
will seat correctly. 
The tube makes it unnecessary to remove 
the disk from the valve stem, and it is 
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Rocking Tank Washes Photographic Prints 




Mounted on the treadle of an inverted 
sewing-machine chassis, this efficient 
photo -print washer can he made at prac- 
tically no cost and will handle a fairly 
large volume of work. It is driven by an 
old electric -fan motor through the reduc- 
tion gears of an old hand drill, the latter 
being belted to the treadle wheel, which 
imparts a rocking motion to the tank. To 



adapt the drill to this purpose, an extra 
treadle wheel is substituted for the chuck 
and a small V-pulIey is fastened to the 
large gear on the drill, after which the as- 
sembly is belted up as shown in the cir- 
cular detail. The tank is made of , 

pine and the inside surface is coated with 
tar. Draining is done through a rubber 
hose slipped over a pipe nipple in one end. 



Wire Racics Disf>Iay Fruit and Vegetables Sold in Barrels 



A merchant who usually sold his fruits 
and vegetables from barrels displayed his 
products to his customers, after part of the 
contents were sold from the barrels, by 
using wire racks of the type shown in the 
detail. The racks were shaped from me- 
dium-gauge wire and have one vertical 
double loop in the center to hold the price 
tag and three horizontal loops on each side 
to hold samples of the fruit and vegetables. 
The racks were attached by forcing the 
ends between the upper hoop and staves. 



CTBlow holes that mar the appearance of 
castings but do not weaken them can be 
concealed with a mixture made by melt- 
ing enough powdered graphite with sul- 
phur to give it a metallic appearance. The 
mixture is molded into sticks and applied 
with a hot soldering iron. 




Fniitx onti VegtiabUt on Edgot Borr*lt 

by Mrans of Wirm Racktt 





obtain a smooth, true surface with a 
hand plane, the user must acquire the 
knack of handling the tool properly* Like 
all other hand tools, the correct manipu- 
lation of the plane is largely a matter of 
skill. Although the power jointer and 
thickness planer have largely supplanted 
the hand plane in production work, master 
carpentersj patternmakers and skilled 
joiners still rely on the hand tool for the 
smooth surfacing and close fitting required 
in highly specialized work* In the home 
workshop a set of hand planes is essential 
for good workmanship. 

Parts of the common hand or bench 
planes are shown in Fig* 1, There are four 
kinds, namely, the “smooth” plane, “jack” 
plane, “fore" and “jointer” planes as in 
Fig* 4. The first is used principally in fin- 
ishing off flat surfaces where there are 
slight uneven spots too high to be removed 
by sanding alone. The short length of the 
smooth plane permits working down the 
high places without planing off the entire 
surface* The jack and fore planes are the 
most commonly used of all, the former be- 
ing a favorite with most users because of 
its light weight and general adaptability to 
a large part of the work ordinarily done 



with a hand plane. The fore plane is sim- 
ply a smaller model of the larger and 
heavier jointer plane and is used for the 
same purpose on short work* On any one 
of these planes either a corrugated or a 
smooth bottom can be furnished, accord- 
ing to the user's preference* The corru- 
gated bottom is of some value when you 
are edging thin stock as it tends to hold 
the plane parallel to the stock. 

In addition to these four types, there is 
s large selection available for use on spe- 
cial work* The wood-bottom plane, Fig* 3, 
is used mostly for rough outside work 
where removing stock is the first consid- 
eration and accuracy is not so essential. 
Every woodworker is familiar with the 
block plane, Fig. 10, of which there are 
many variations in size and type, most 
notable among which is the piano- maker's 
edge plane, Fig. 7, which is really a block 
plane with the cutter located at the ex- 
treme forward end* This tool is valuable 
in the tool kit as no other can be worked 
in such smEill space or so close into cor- 
ners. Next, come the rabbet and matching 
planes, Figs. 5 and 6, the scraper plane 
and the curve, router and combination 
planes in Figs. 2, 7, S and 9* Several vari- 
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SUPPLIE& WUH SHAPEO CUHtRS FW 
HWlNfi hfiiDlN$§,RAft?IETIrii; BEAD- 
ING KUa PLUTIMG 



atioTis oi each design are available for special purposes^ Of all of 
these the most useful in the small shop is the combination plane, 
shown in Figs. 2 and 5^ which is really a hand planing miU. 

The secret of good work with any hand plane begins first 
with the correct setting of the cutter for depth, considerin|f 
always the kind and characteristics of the wood it is to ^ 
work in. If, for example, you must joint the edge of a ^ 
piece of maple perpendicular with the face, and the 
ture of the work is such that you must plane against 
the grain, then the cutter must be set square across 
the throat and just deep enough to take off a paper- 
thin shaving. The same Is true w'hen necessary to 
plane through a knot while jointing either hard 
or soft wood. A similar setting of the plane j 
iron is also made when the quality of the / 
work demands as smooth a surface as j 
possible to produce. On the other hand, to 
remove surplus stock quickly on straight - 
grained material, the iron can be set to 
take a much heavier cut and still leave 
a smooth surface. The trick in plan- j 
ing a straight, true surface is to X 
apply the pressure on the forward 
end of the plane with the left X/, 
hand as if you were planing a X. 
concave surface. The tool X 
should be run with the bot- X. ^ 

tom parallel to the stock X ^ 

while the pressure and 
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curved inward, take off the waste at the ends first, 
and then finish with one or two strokes the entire 
length. This shoidd always be done with either 
the fore or jointer plane, cutting with the grain if 
possible. To reduce the thickness of material, first 
make sure that the edge of the plane iron is ground 
square across and honed razor- sharp. Use either 
the jack or smooth plane after having set the cut- 
ter to take a very light shaving* When planing on 
a fiat surface with the full width of the cutter tak- 
ing off the shaving, it is best to run the plane at a 
slight angle to the forward direction, as this posi- 
tion gives a shearing cut. 

When you glue up a number of narrow pieces 
to make a single, wide panel, it will be necessary 
to finish the slight irregularities at the glue joints. 
Clamp the panel to a bench top and remove the 
hardened glue from the joints, then plane first 
across the grain with the jack plane to remove the 
high spots, and finish with the jointer plane run- 
ning with the grain. When you must plane end 
grain on wide stock or plywood, damp a small 



force are applied to the tool with a com- 
bination of arm and body movement* This 
method avoids the tendency to round over 
at the ends of the stock, which is likely to 
result if you hold the plane at an angle 
to the stock or if you are apt to apply 
pressure with the right hand. 

To straighten the edge of a piece of 
stock that is rounded, begin planing with 
short strokes at the center, increasing the 
length of each stroke until the edge is 
straight throughout the length. Converse- 
ly, to true an edge that is concave or 



block flush with the edge opposite that at 
which the cut is started. This will prevent 
splintering the wood at the finish of the 
planing stroke* While the block plane, 
shown in Fig. 10, Is especially suited to 
end -grain work, due to the greater angle 
of the cutting edge, any other type of plane 
may be used if the cutter is set to take off 
a light shaving* 

The one important adjustment on the 
combination plane when making any cut 
is the proper setting of the cutter for 
depth* On a piece of work that requires 
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Acid-Proof Cements for Repaii'ing' 
Glass and Stoneware 



Angle gaucse for planinq bevels 



accuracy and a smooth finish* it is 
best to test tlie setting of the tool 
on a piece of w^aste, more partic- 
ularly if you are working in hard- 
wood* The cutter must always be 
as sharp as painstaking honing 
can make it* It is equally impor- 
tant to keep the spurs sharp as 
these check the wood ahead of the 
cutting edge so that the shaving is 
lifted oft without splintering. 
Clean molding is produced only 
by taking off a paper-thin shav- 
ing at each stroke. These planes 
are supplied regularly with as 
many as fifty-five separate cut- 
ters, and the construction provides 
all adjustments necessary in us- 
ing any one of them* In addition, 
blank cutters are obtainable, 
w'hich you can grind to any shape 
you may require. 



USING A ROUTER 
PLANE TO RECESS 
A FLAT SUI^FACE 



For repairing glass and stoneware acid 
containers, the following cements can be 
made from materials readily obtainable i 
A strong cement that sets very rapidly is 
made by working water glass to a paste 
with ground glass. Boiled linseed oil 
worked to a paste with quicklime is also 
effective. A more complicated cement of 
the same type is made by mixing rosin, 12 
lbs*t red ocher, 4 lbs., plaster of par is* 2 
lbs*j and boiled linseed oil, 1 lb. The in- 
gredients are mixed while heating until 
the rosin has melted and the cement is of 
even consistency* When heating the mix- 
ture* care should be taken to prevent the 



oil and rosin from igniting. Equal parts of 
white lead and China clay worked to a 
paste with boiled linseed oil make another 
excellent product* Equal parts of pitch 
and rosin melted together and thickened 
with plaster of parts also form a durable 
cement. The plaster must be added slowly 
while stirring to produce an even mixture. 
The hardest cement of all, and* for many 
purposes, the most effective, is made by 
melting equal parts of sulphur and rosin 
and thickening the molten mass with an 
equal quantity of brick dust* Sulphur burns 
readily and should be melted with care. 
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^Yith Thim Sprmad9r Cwmant /c Ptwattjf Applitti to 
Lapptd Edgt» of Roll Roofing 



Spreader for Roofing Cement Made 
from a Funnel 

When laying roll roofing, much time can 
be saved by using this spreacfiff to apply 
cement on the lapped edges of tne roo^g 
strips. It consists of a funnel, provided 
with a handle and a leather flap for con- 
trolling the flow of cement from the spout. 
The flap, fastened to the spout with wire, 
projects slightly. In this position, pressure 
on the flap as it Is drawn along the seam 
controls the flow of cement. 



Improvement for the Paint Paddle 

Whether your metal paint-stirring pad- 
dle is of the manufactured or homemade 
variety, its usefulness can be increased if 

the lower end is 
bent over at right 
angles and sharp- 
ened. This will 
make it easy to 
scrape loose the 
pigment that set- 
tles at the bottom. 
Also, the bent end 
provides a flat 
surface handy for 
mashing lumps al- 
ready loosened. 




White Background on Steel Stamps 
Aids in Selecting Them 




By applying while paint to the back- 
ground around the face of steel stamps, the 
raised portion or 
letter will be eas- 
ier to see, which 
aids when select- 
i ng them. The 
paint is brushed 
over the face of 
the stamp, after 
which it is wiped 
off the raised por- 
tion. — Thos. Trail, 

Baltimore, Md. 



Camera Tripod Used as Portable 
Sketching Easel 

An ordinary camera tripod fitted with 
an Octipod is the basic part of this portable 
sketching easel, which is adjustable to ac- 
commodate various widths of work, A 
head, which screws to the Octipod, is made 
of round or hexagon brass and is drilled 
and tapped at the upper end for a thumb- 
screw to hold a small iron rod in a hori- 
zontal hole through the head. This rod 
carries a bar at one end to support the 
sketching board vertically, while a couple 
of C- clamps on two of the tripod legs sup- 




Fitttd toith a Homomado H*ad^ a Comoro Tripod it 
tf-ttd OM on Ad/uMiabIm Skrtcfting Eomo/ 



port it horizontally. The tripod can be 
used for a camera by simply removing the 
Octipod and the C- clamps. 



^[Tampering with screws can be prevent- 
ed by dropping a little solder on the bead 
of the screw to fill the slot. 
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Mechanical Goldfish Display Draws Trade 



AMO COLO 



Attention of passersby is 
promptly arrested by these gigan- 
tic gold^h swimming lazily in an 
aquarium filled with w'ater. The 
aquarium is built specially for the 
display and is only VA in. wide. 

The fish, cut out of sheet alurni- 
num, move up and down freely in 
this narrow space, being actuated 
by a simple mechanism, which is 
driven by a small motor^ In mak- 
ing the aquarium, the comers of 
the frame are mortised and ma- 
rine glue is used. Note that there 
is a slight clearance between llie 
center and outer frame members 
when the glass panes are in place, 
making it possible to draw Oie 
joints tight by means of bolls. 
Aquarium cement is used in the 
rabbet between the glass and the center 
frame member^ The speed of the mech- 
anism should be such that the three fish 
rise and sink about ten or twelve times 
per minute. In length, the three fish, 
should measure 15, 9 and 6 in. Fins are 
attached to each side of the tails so that 
the heads will tilt in the direction the fish 
are supposed to be swimming. They pivot 
on a pin soldered to the back, and stops 
keep the fish from tilling too far. The 
brass wire used to suspend the fish should 
be heavy enough to resist lateral pressure 
from the moving fish, caused by action of 
the tail fins in the water. For illumination, 
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CAHUieiGE BOLT 



a couple of electric bulbs hidden under a 
sheet -metal lily pad on the aquarium, give 
a good effect. If you have the fish covered 
with real gold leaf by an expert, the effect 
will be startling. Glass bowls containing 
real fish can be swung from iron brackets 
below the large aquarium. 

Clf asbestos gaskets used around hand- 
hole plates in boilers are soaked in distil- 
late before putting them in place, they will 
soften and make a tight seal when the 
bolts holding the plate are drawn down; 
heat from the boiler quickly evaporates 
the distillate. 
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Screw in Bru»h Handle Aids Glaziers 

Driven into the handle end of a glaziers' 
brush, a flat-head screw with one side of 
the head filed to a sharp angle as shown 
provides a good tool for removing old 
putty from broken windows. The screw 
head is merely pushed along the sash 
groove where it wiW cliip away the hard» 
dry putty without cutting into the W'ood. 



Parchment- Paper Washer Keeps 
Tripod from Marring Camera 

If you have a small metal -top tripod and 
it scratches the bottom of your camera^ 
this trouble can be prevented by slipping 

over the tripod 
sere a washer 
cut from heavy, 
oiled parchment 
paper. The hole in 
the washer should 
be a tight fit over 
the screw to pre- 
vent It from fall- 
ing off when car- 
rying the tripod.“ 
H. M, Holmes, 
Pasadena, Calif. 



CUse of a lathe bed as a substitute for an 
anvil on small jobs quickly destroys its 
accuracy. 




Celluloid Helps Prevent Wrinkles 
in Tracing Paper 




,ri?AC]tiG 
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To prevent moisture in the fingers from 
wrinkling a sheet of tracing paper and also 
to avoid soiling the paper while lettering it, 
rest the hand on a piece of clear celluloid, 
which has been 
slotted as shown. 

A piece of photo- 
graphic film is 
handy for this if 
the emulsion is re- 
moved with a so- 
lution of water 
and washing soda. 

— Gerald A. Boate, 

Seattle, Wash. 



Adjustable Anvil for Riveting Seams 
of Sheet- Metal Pipe 




When various sizes of galvanized-iron 
pipe must be made on a job away from the 
shop, sheet -metal workers will find this 
adjustable anvil helpful in riveting the 

seams. The anvil 
consists of two 1- 
in. iron bars 2 in. 
wide and a couple 
of strong, stub- 
end turnbuckles. 
The bars are 
rounded on one 
side and then 
drilled near the 
ends to take the 
ends of the turn- 
buckles, which are 
threaded. 



Tractor Crank Held Up with T Hinge 

Fastened to the front of a tractor, a 



T-hinge serves as a 
the crank so that 
it will not get bent 
when the machine 
is used for rough 
work. The short 
half of the hinge 
is fastened to the 
radiator support 
and the other end 
is cut to fit around 
the crank. — G. W, 
Ont,, Can. 



support for holding up 




White, Severn Park, 






When fxhaust Valves 6u 

By A, H. VANCE 

1_¥IGH compression ratios of modem motors^ together with 
^ -*■ the terrific heat generated, more than 3,000® Fahr^ during 
the explosion stroke, lake a heavy toll in damaged exhaust 
valves. The first indication of burned or warped valves is usu- 
ally a loss of compression, which, of course, results in hard 
starting, loss of power and uneven 
running. Replacing the damaged 
valves with new ones is only a 
temporary cure unless the actual 
cause of burning has been reme- 
died. There is only one reason for 
a burned valve, and that is failure 
to cool properly. Unlike the in- 
take valves, which are cooled by 
the incoming gases, the exhaust 
valves have no way of cooling ex- 
cept by contact of the heads with 
their seats or by contact of the 
stems with the valve guides. 

Tight valve tappets, set loo 
closely in an effort to eliminate 
noise, often prevent the valves 
from seating properly and result 
in burning. Setting the tappets, 

Fig* 4, to exact specifications and 
under the exact condition 
as recommended by the 
car manufacturer will 
prevent much trouble. 



rn 



With the motor heated to 
its maximum temperature 
and running slowly, the 
tappets can bo checked 
for clearance as in Fig. 1, 
A thickness gauge, Fig. 5, is used for this 
purpose* If you are unable to determine 
which are the exhaust valves, their posi« 
tions on most six-cylinder motors are 
shown in black in Fig* 2, Another way of 
telling which are exhaust valves, is to ex- 
amine the exhaust ports and see which 
valves open into them. 

Once overheated, a valve may warp and 
prevent proper contact of the head with 
its seat. This condition is often indicated 
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by an excessively loose 
tappet which is heard im- 
mediately after the motor 
has been driven hard* 

Bent valve sterns^ some- 
times due to overheatmgj 
but often caused by the 
substitution of valve 
springs^ or by actual 
damage with the improp- 
er use of a valve- ^ring 
lifter^ also prevent the 
proper seating of the 
valves and interfere with 
their cooling* In these cases^ trouble will 
be indicated by a lack of, or possibly by 
a complete loss of, compression on the 
cylinders affected* A worn valve stem, 
or a worn guide will often prevent heat 
from an exhaust valve passing away to the 
cylinders. At the same time, the valve 
head may be cocked on its seat for a short 
period of time after it should have been 
closed, preventing the proper contact at 
this point, Worn valve guides always In- 
terfere with proper running in other ways 
and should be replaced without delay* The 
amount of play is easily determined by 
shaking the valve in the guide after the 
spring has been removed* The wear may 
also be considered excessive if shoulders 
can be seen on the stems* 

A sticking valve stem^ which may be In- 
dicated by fine scores on the stem near the 
head, or by evidence of the lack of a free 
fit when the valve is removed, wUl pre- 
vent proper seating and may be the cause 
of burning. This can be determined easily 
by examination when removing the valves* 
Scraping the carbon from the stem and 
polishing it with a piece of fine emery cloth 



will generally remedy this trouble* It is a 
good idea to wash the valve in gasoline to 
remove ail emery particles before replac- 
ing it. When cleaning a valve stem, al- 
ways give it a bright, smooth finish with 
fine emery cloth to avoid grooves which 
permit rapid accumulation of carbon. Ex- 
cessively narrow valve seats lessen the 
cooling possibilities and are a frequent 
cause of burned valves. This condition is 
usually found on new motors or on those 
in which the valves have been reseated 
and ground recently* The 
remedy consists in wid- 
ening the seat to the man- 
ufactureris specification. 
If this is unknown, a seat 
width of Ha in* fox each 
Inch of valve diameter 
will be about right* On 
the other hand, exces- 



sively wide seats sometimes allow space 
for the accumulation of carbon on the 
valves or the seats, thus holding the valves 
off the seats at other points and permit- 
ting them to bum* If trouble is had from 
this source, the remedy consists of redtic- 
mg the width of the seat with a cutter de- 
signed for this purpose as shown in Fig* 3* 
Weak valve springs on one or more ex- 
haust valves may slow the valve action to 
such an extent that burning will occur* 
However, a weak spring will cause an ex- 
cessive tappet noise at high motor speed. 
Valve springs should be checked against 
each other by comparing their height when 
set on a smooth surface as In Fig. 6* The 
short springs should be replaced at that 
time with new ones* 



ewhen replacing driveshafts in late -mod- 
el cars be sure that the arrow marks ou 
the shafts and the universal joints aline. 
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Homemade Car Alarm Sounds Horn or Bell 





Mounted on the instrumenl 
panel or above the windshield, 
this sensitive alarm sounds a bell 
or horn and flashes the headlights 
when the ear is jolted or moved. 
It consists of a hollow rubber ball 
containing some mercury the level 
of which is just a trifle below a 
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row of stove bolts passing through the 
side of the ball. This arrangement forms a 
switch, one lead being connected to all of 



these Ijolts and another to a single bolt 
which projects into the mercury. A jar 
causes the mercur>^ to move against any 
one of the connected bolts thereby closing 
the ci-Tcuit which sounds the alarm* The 
sensitivity depends on the space between 
the bolts and the mercury* The ball is set 
in a wire frame and can be adjusted so 
that the mercury will just clear the bolts 
no matter at what angle the car is parked. 
Then, after getting out of the car a dou- 
ble-pole switch is thrown to connect the 
alarm circuit, which, of course, is discon- 
nected when the car is in use. 



Rod Used to Gauge Amount of Wear in Cylinder Walls 



When installing oversize pistons, it is 
necessary to know the amount of wear In 
the cylinder walls if a satisfactory job is 
to be done. As dial gauges, which are 
generally used to measure the cylinders, 
are expensive, the car owner who does his 
own work may use a brass rod as a sub- 
stitute. This is ground to fit the cylinder 
horizontally at the bottom where the wear 
is the least, after which the rod is placed 
inside the cylinder at the upper end, using 
a feeler or thickness gauge between the 
rod and the cylinder wall to determine the 
amount of wear. It is, of course, necessary 
to remove the ring or unworn portion of 
the cylinder wall at the lop of the piston 
travel before fitting oversize pistons* 
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Renewing Old Piston Bin^s 




IVicking tnsid* Surfacm of Old Fistton Rins* Incrtaf^t 
Tmnsion againmt Cylinder Wall* 



1x1 some cases where the condition of a 
car does not warrant installing new piston 
ringSj life of the old ones can be renewed 
somewhat by nicking their inside surfaces 
with a cold chisel This spreads slightly 
the gap in each ring and increases its ten- 
sion against the cylinder wall The edge of 
the chisel used for this purpose is ground 
so that one side is V& in. shorter than the 
other j and it is beveled at about 75^ in- 
stead of the customary 90“, The series of 
nicks should be spaced about Va in, apart 
and extend 2 or 3 in, from each side of the 
starting pointy which should be opposite 
the gap in the ring. 



Inexpensive Speed Regulator for Trucks 

Owners of truck or tractor fleets who 
desire low-cost speed regulators to pre- 
vent the operators 
from driving the 
machines at full 
speed will fuid the 
illustrated method 
effective, The car- 
buretor is drilled 
and tapped about 

^4 ia above the 

butterfly valve for 



a small bolh which checks the travel of 
the valve. After setting the bolt to pemnit 
the desired opening of the valve, a lock 
nut is driven on to hold it and the adjust- 
ment Is protected with a wire seal. 



Bumper Bar Attached to Wall 
Serves as Door Stop 

To avoid damage resulting from a heavy» 
swinging garage door striking tho wall 
w^hen it is opened, 
a spring stop can 
be made from a 
bumperette bar. 

This is mounted 
on the wall as 
showm, to take the 
impact of the door. 

The lower end of 
the stop hangs free 
topiermita spring- 
ing action when 
the door strikes. 



Improvised Boiler for Steam Flushing 
Transmission and Differential 

With this boiler improvised from a can 
having a tight-fitting lid, the car owner 
who likes to do his own \vork can dupli- 
cate the job done by ser\dce stations where 
steam or hot air is used to flush transmis- 
sion and differential housings. The steam 
is directed Into the housings with a rub- 
ber tube, which is fitted tightly into a hole 




Sttafri MkUs Otd ond Flushes Poroign Mattit 

fri/m Transmission and DifFti-entioJ Hot^fingf 



in die can lid. It U best to heat the water 
in the boiler with an electric hot plate as 
a flame under the car is a fire hazard. 
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Clutch Facing Held in Place 
with Strings 

When replacing clutch disks that are not 
riveted to the clutch plate, tie the disks 
together with string as shown- This will 

prevent them from 
falling between 
the plate and pres^ 
sure plate. With 
this method, it will 
be necessary to 
leave the strings 
tied to the clutch 
facing, but they 
will do no harm. — 
James W. Clift, 
Columbus, O, 



Hand Hole in Door Permits Locking 
Garage from Either Side 

If your garage faces an alley and the 
doors are locked from the insidej you can 
save many steps by cutting a hand hole 
in one of the doors so that they can be 
unlocked from 
either side* The 
hole should be 
made directly un- 
der the lock and 
should be just 
large enough to 
take the hand. 

This will not per- 
mit a burglar to 
manipulate any 
tools to open or 
break the lock. 



Preventing Squeaky Windshields 

Squeaks that 
originate from 
the rubber seal 
around a wind- 
shield can be 
eliminated by ap- 
plying a mixture 
of vaseline and 
powdered graphite 
to the rubber. A 
soft cloth may be used to apply the mix- 
ture, which should be used sparingly. If 
too much is applied, it will catch dust and 
give the windshield an unsightly look. 




JHaitrr Cylinder of HydrauIie^Bmke Sytiftm Fillmd 
by Meam o/ Ttib# and FuflucJ 



Easy Method of Filling Master Cylinder 
of Hydraulic -Brake System 

When the master cylinder of a hydrau- 
lic-brake system is located on the under- 
neath side of the car, it can often be filled 
by means of a funnel and a length of rub- 
ber tubing, which is inserted through the 
opening in the floor boards above the 
battery. The funnel for this purpose is an 
oil can with the bottom removed and the 
spout inserted into the tubing. 



Rubber Tubing Serves as Screw 
Holder on Screwdriver 

When replacing a crankcase on cars 
that have it attached with machine screws, 
time can be saved by using a holder on 
the screwdriver to 
assist in starting 
the screws that 
are hard to reach 
with the hands. 

For this purpose, 
a satisfactory 
holder may he had 
by slipping a short 
section of rubber 
tubing over the 
end of the screw- 
driver blade to 
hold the screw. 
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cut a little deeper and the only lathe 
available was too short to take them be- 
tween center St the work was done with 
the set-up shouTi* An old* damaged live 
center was ground to form a spur center, 
after which the tailstock was removed and 
the work supported by a steady rest. As 
the bolt had center holes at the ends and 
was fairly soft, a light hammer blow on 
the head drove the center into the end 
sufficiently to turn the work for taking a 
light cut- A collar fitted with a set screw 
and slipped over the bolt to bear against , 
the steady rest, held the end of the bolt 
against the lathe center. — Charles Kugler, ^ 
Philadelphia, Pa. 



^[OU paint has a tendency to wrinkle up 
on exposure to extreme cold but this may 
be prevented by the addition of a little 
turpentine. 



The Next Issue 

“VAN]A*’~FAST, CLASS-A, MODEL RACING YACHT 

In July^ 1933, *‘Van]a,” designed by George Baron of Chicago, w^as awarded 
first place in the United States National Championship Race at Port Washing- 
ton, Long Island. It then became the U. S. challenger in the International 
Championship Races at Fleetwood, England, held in August of the same year. 

CORRECT MEASUREMENTS— Key to Fine Workmanship 

Good craftsmen know the value of accurate measurements when making any- 
, thing of wood or metal. This story tells how to eliminate all guesswork. 

THE LATEST IN FOLDING SCREENS 

No doubt you have seen the latest shutter -type of folding screens that permit 
passage of air and light. Making them is only a matter of correct procedure. 

REFINISHING VARNISHED FLOORS 

Attention, at the first sign of wear, pays. Unsightly mars caused by moving 
furniture are easily removed — also many other hints on keeping floors in shape. 

TWO SIMPLE SERVING TRAYS 

Trays, decorated with glass, mirror, monel metal or copper tops, the latter in 
attractive repousse, are inexpensive to make and will sell at handsome profits. 

LIVING-BOOM GARDEN 

Dressing up your home with plants and flowers, held in wrought -iron brackets 
or stands, which, combined with lighting fixtures, give pleasing effects. 



Set-Up for Rethreading Long Bolts 
in a Small Lathe 




£rn*rt*n^y S*t-Up for Rathroading Lorgo Bolt* rn a 
Smutt L<aht Whoro Co»td Not &t 



On a iob where six bolts 9 ft. long and 
2 in. in diameter had to have the threads 
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THATS 



HARLEY- DAVIDSON 



Give it wings and it could almost take you to Mats 
like a rocket — the new '55 Haricy-Davidson, 

Boy, oh boy ! You should know the tingle that creeps 
through you when you "cake ofi'^ astride this pJane- 
on'whcels. It begins whea you kick the scarcer pedal, 
Ic grows stronger when you tip in the dutch and tw ist 
the throttle — it becomes a glorious thrill when you 
arc zooming along out in front, never to be headed, 

Gec ready for "spring fever"' time witli a new Harley* 
Davidson, There are a dozen new improvements that 
make this the greatest mount in motorcyde history, 
and five striking color options to match its stream- 
lined design, 

— see jnur dealer dtw“ 
look over thu new models — a&k 
abiiut hif Frijy IVny — and 

in ih« tuuj>utt. 



MAIL THIS COUPON 

SM[vIi>#"E!d;., Pi MH^nnlroQ^ WiH, 

Ik Hiitnri:rvl|[i(r, !fi!Di3 IMaitnipil lilf raliifv. 
I'LidutiffM Hwjit In Ut e»iL«I taiAUiie, 



Kuin. 











^^p ii ^lag 


||K 


- V' ^ 





to advertisiirs pJease mention Popular Mechanics 





114A 



POPULAR MECHANICS ADVERTISING SECTION 




LEAFTOBACCO 
EXPERTS AGREE: 

mg 

Carnets ore made from 
flner^ More Expensive 
Tobaccos ^Turkish ond 
Domestic — than any 
other popular brand. 









GY 



Now Share This Refreshing Effect That has 
Meant so Much to Others! 

The kty CO physical rntntal and Sl chnery' nuf- 

look is — fthounding energy! Hence the importance 

of the reccm scientific discovery that smoking a Camel releases your 
energy — actually "turns on your steam." Camel smokers in many 
difierent walks aflifc tell how Cotnels Kelp them to find new energy^ 
Some use up their energy' in strenuous physical effort. Others^ in 
exhausting mental w^otk. All agree upon the benefit and enjoyment 
they find in ComLl's ^’energiiing effect." So read whai they siy“ 
and turn to Camels yourself! You 'll find Camels delightfully mild. 
Tliey never jangle your nerv^es, no matter how many you smoke I 



• Whether their daily tasks 
carry them th tough Crowded 
city streets ot deep inio tile 
trackless jungle. Came I smokers 
agree on the delightfill 
they get from smoking a CameU 
Mrs. William LaVarre, famous 
caploter, whose treks through 
the South American jungles 
have Taught her the need fot 
keeping up het energy resen^e^ 
says: "We took 30,000 Camels 
with us On our last expedition , 
Any time I’m tired, 1 just stop 
and smoke a OmeL It wakes 
up my energy in no dmc. 
Smoking Camelssieiidily, I find, 
does nor affect one's ner\'^es." 



Camel’s Costlier Tobaccos 



WJleiT ipritfijff fo »ien<lon Popular i/ecAnnlea 
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^ CrVIL ENGINEER, Captain 
Eric Loch sayi! *'J nlw.a.y'9 
have CaflUfls— rrly Oh thtm 
for comfort— Rood cheer — 
the they give my cnerjiy 
whirii Tm ivearj' or feelintt 
%vv/ T can smoke all t want^ 
Camels never jau^le my 
nerves." 



DEEP-SHA DIVER E "I 
smoke Camels and have 
smukcd them for years," 
Frank Critlcy. ^'They'irniitri- 
er.x.they taste better... and 
they never interfeTe willi my 
hcTVuUB £>111 eui." 



OaprHtM, IHWV 
R- j. 



WAcn itfriffnff to advertiser^ please niptrfloit Poptifar If rc Hi finictf 



lltiA 
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TAKE Dozens OF 



SNAPSHOTS AT 



NIGHT 





IT’S easy I If you can tak« pictures in dny^ 
li£ht, you can take thtiti indoors at ni^ht > » /c 
tuptritMtiiive fiim and G-E Mazda Pkotefiotfd tamps. 

And snapshots at nifllif are JnexpeDstvCt too, because 
G-B MA^DA PhoCDilixKl lamps are ifaad for two 
btjurs of picture -taking* * last for dozens of picturea. 

Try some. All you need it fl camera with a fast F/6.3 
lens* (use wide open) supersensitive film, and & 
few PhotoAood bulbs in bridge, table or floor lamps. 
Then you arc ready to snap pictures of the family 
circle, friends, and parties indoors AT NIGHT 1 

Your druggist or camera dealer can supply you 
with film and lamps* General Electric Company, 
Nelu Park, Cleveland, Ohio, 

*B*r T«fP#r« tmJ fafdtHM trfth iJfa> itmm etm frt toed 

Mctmm arilA tim* txpttnrmi 9f ams er fm 




FOR lABIES.,, PETS* ** ACTION 
UkE G-B MAZDA Phatojfdii lampi tn 
got ihe piclUfe. Operate aimplr, in sir 
liihl aewket or from flmhtisht batlcHe*. 
Enable even b4x CaOlGTaa Id take lively 
DTSht aholi. Kerb IsOlp Acta ontpielore* 

Relail* for 15 c. 



GENERAL ® ELECTRIC 

MAZDA PHOTO LAMPS 



FROM DRAWING BOARD TO 
PROVING GROUND 

(CoatinkifMl frOtn Reto SfictiOnl 

speciBcations for a full-size car and all its 
parts and from these new specifications is 
built by hand the first car of its kind. New 
engine developments and all the mechan- 
ical improvements available arc incorpo- 
rated into the “baby” to make it a husky 
forerunner of the new line. Finally, the 
car is ready for exhaustive tests on a se- 
cret proving ground* If the results are 
satisfactoryj the '"go” signal is flashed to 
the factory and to parts makers* Work- 
men are called to body plants and to en- 
gine assembly lines- Steel starts moving 
in from the foundries. 

Assembled bodies move down huge con- 
veyors to paint-spraying booths, through 
baking ovens to the trim and polishing 
lines, thence to the final assembly line. 
Engine production starts simultaneously 
with operations in the body plant. Ma- 
chines, almost human, bore all of the cyl- 
inders in a block at one operation. The 
blocks move slowly between two lines of 
workmen until the finished engine emerges 
for a two-hour test run on a block and to 
be subjected to a device that shows the 
amount of horsepower. 

Final assembly starts with the chassis, 
which is lowered to the line from a con- 
veyor* As the chassis moves down the 
line slovrly, workmen on either side per- 
form assigned tasks. Springs are added, 
wheels go on. The engine is swung into 
place. The body is lowered and bolted on. 
Electricians add the lights and test them 
on a screen hanging across the moving 
Une. Then between rows of inspectors, the 
car moves to the other end of the plant 
and out to the public. 

The engineering laboratories of an au- 
tomobile company are never idle. Engi- 
neers are working all the time on improve- 
ments for every part of the new cars, each 
engineer being assigned to some particular 
part of the car. For instance, an entire 
corps of engineers in one laboratory has 
been working for years on new transmis- 
sion developments. When completed and 
deemed practical, these developments go 
into the new models. 

In the laboratories, thousands of tests 
are conducted each year. Every new im- 
provement is subjected to the most severe 

{ CaitCijilied Ta t26Al" 
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ALL YOU 
NEED FOR 
SNAPSHOTS 
AT NIGHT 



DOk 

MA.ZEIA PHi;iTDFI.QOD 
eULaSKivo brilliant li£bt 
. . . ta>E fnr two Itour^, 
pnouflh fnr manv pic-' 
turn. Co«t but 25f. 



KODArLtCTOR— 
f nexp«niivt;> 

Hant « . . fnakea 2 
PhotflftDutl bulbi 
dE» fh^ work of 
Clompiciv wfth 
flfMDdt nfloctor* 
and mTd+ 



TW a snapskot like tkis 



T he open season for snapshots has 
l>eeii CKteiidcd, Now you can make 
snapshots indoorsi^at NIGHTI A new 
w'orld of picture opportunities - , « 

Just use any camera with an /.fi.3 (or 
faster) lens, loaded with Kodak Super Sen* 
sltivc Panchromatic Film, This ht^h*spGcd 
does the trick— three times 
as sensitive as ordinary film under artificial 
Two or three Mazda Fhotoflood bulbs 
give ample light. 

Just hold the camera in your hands as you 
would outdoors, set it for 1/25 second, open 
the lens to Siglit the subject, click the 

shutter . , , and youVe made a snapshots 
Indoors ^ at SfGHT^ 



KODAK "SS"— (he Nilh(- 
Alfifl-fMit Him, with the 
Creen UuhlDlnfl flKihrinn 
(he r«niUI«r ycUdW Unx— 
the film that, Indoora nr 
4 it(:, in nny tl Ah(. Im- 
ptbve« picture duiillty. 



KODAK SfX-30 



with Kodak AnaatJs- 
mat Icna Ijt Ideal 
for nliihc snapshotk. 
For plcmrok 2^4 i 
JnjchcK, price 
Kodak Sir- 16, witti 
/i6-31eni, for pictures 
2|^ X 4!4 Inches, f20. 



ONLY lASTMAN 
MAKES THE KODAK 



32-PAGE 
. BOOK 



Fferc'i ■ book jou'll wiiDt. Campitic 
diXAlls *.baut IndcKir plrfurct with 
Phntoflood and PhotoflAuJi bulbt, 
TrlU ran how io make nutikmr nlflht 
pteturpf of UahipIrtSii ll|}lLtcd build- 
InttB, HrrwoFks. How to mukc moan- 
llljjit phO(rt 4 r W>|ir to Znp(m 40 KudAb 
Co.. RochcitcffHi N, V, 

Nktae =^^=^==^=^= 

Add rcss 

City, 



.StAtC . 



MERITS ALL YOU HAVE TO DO 

f'jie Kfidak "SS^' Film. Set your camera fur 1/25 
4)ecomJ-*Oppn the len* to /.6+3* Put 2 Maxda 
Fhotuflwkd bulbs in lamp A — 1 In lamp E. 
inticeftON Indicated- Sliltht thoduhject, click the- 
ehutler — and you*re made the picture. 



E'ficu icWfltiif to pJrn^p iiirutfaii 7'opwrni* Jl/fcrtfriifcj 



ilSA 

C ^ 



POPULAR BIECHAMICS ADVERTISIMG SECTION 



V'iL 



OOKING AHEAD WITH “BOSS KET 

<CbhtimicJ from pagg g07> 



around the engine, and then weVo tucked 
the passengers into any space that was 
left. From now on man is going to be 
given the first consideration. And that will 
be true about everything else in tomor- 
row’s America." 

I suggested that the man of tomorrow 
might have a new home. 

*^He certainly willj” Kettering answered, 
will live in controlled atmosphere. 
This phase^ *air cooled' is entirely mislead- 
ing, for controlled atmosphere not only 
means that the air will be cooled — or heat- 
ed in winter — but that it will be washed 
and cleaned and the proper amount of 
moisture put into it or removed from it* 
This will have a profound effect on the 
life and comfort of man. But nothing can 
be done effectively until we find a proper 
double-window insulation,” 

*'How about the portable steel house?” 
I asked* 

“i have little faith in it/’ he replied. 
"The cost of transportation will be too 
great, for one thing. Each section of the 
country will use the type of material that 
is at hand. But mir future scienltsts will 
solve all that later. All we’ve got to know 
is that there will be change. It’ll give these 
young job-seekers something to do to 
think it out,” 

I mentioned Diesel engines and asked 
how development was going with them. 

“Now, there is a case of exactly what 
Tve been talking about/’ Kettering said. 
“The old Diesel engine had been here for 
twenty-five years and everybody thought 
it was a failure. It was only the type that 
was the failure and not the principle. Dur- 
ing these past twenty-five years we’ve 
been booming ahead in metallurgy and 
when we applied the things we^d learned 
to many old failures we found that we’d 
solved fifty per cent of the problem imme- 
diately, When a fellow tries out some- 
thing and it fails he must not off-hand con- 
demn the validity of the idea. The prin- 
ciple may still be all right. It may be that 
some adjustment, some combination, some 
particular material, some technique is 
wrong. We’ve buried scores of principles 
in scrap heaps when it wasn’t the prin- 
ciple at all that failed. And one thing ev- 
erybody must get into their heads is this 
(Continueit 1^A> 



HOW TO GET LESS NOISE AND 
MORE DISTANCE 

tCantijmad tram pagg 26-4) 

installations are shown in the diagrams. 
All coils are wound ’with No. 28 d.c.c. wire 
on fiber or bakelite tubing 1 In, in diam- 
eter and 3Va in. long. They should be 
boiled in paraffin when completed, for 
weather -proofing. When installing these 
coils, the one at the antenna may be 
mounted either in the open or housed in a 
shield can to protect it from the ’weather. 

Tliree of the five coils to be described 
are shown in the photo. Fig, 1 indicates 
the coils and connections for the popular 
doublet form of antenna, especially useful 
in localities where the noise level is quite 
high, The coil and twisted-pair lead-in 
are connected in the center of the antenna. 
If shielded wire is used ground colls "A” 
and “B” as shown. These grounds are 
made to the shield which is also well 
grounded somewhere along its lengtht 
either to earth or a water pipe. If un- 
shielded wire is used, omit the ground in- 
dicated on coil “A.” 

Figs. 2 and 4 show' the connections for a 
twisted-pair transmission lead-in from one 
end of the antenna. In this case the lead- 
ill must be a shielded pair. The connec- 
tions for coil “B” are the ,same as in Fig. 1, 
The single- wire shielded lead-in is de- 
tailed in Fig. 3 and the coils at each end 
of the line differ from those previously 
showji. They also use the shield on the 
lead -in to provide the ground connections 
for the antenna circuit as well as for the 
recei’yer. The flat top of the L-type an- 
tenna should be about 75 ft, long and the 
doublet 35 ft, each side of the center con- 
nection for best short-wave results. 

The CO ii -winding data are as follows: 
Coil "A," 112 turns, tapped at 45, llj 11 
and 45 turns. Antenna connection to both 
ends; center tap ground, if used. Lead-in 
is acrosis both 11-tum sections. Coil “B,” 
115 turns tapped at 93, 11 and 11 turns; 
the antenna post of the receiver to the 
outer end of the 93-turn section. Ground 
to center of the two 11-turn sections; lead- 
in across both 11-turn sections. Coil “C,” 
132 turns, tapped at 110, 11 and 11 turns; 
antenna connection to outer end of 110- 
turn section, ground to center of the two 
11-turn windings. The lead-in is connect- 
ed across both 11-lum sections. Coil “D,” 

(C4ntinu«d to 122A> 
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Tiy Ingram’s Shaving Cream tomorrow morn- 
ing, and enjoy a sliave that's i]uick, clean and 
cool , » . without a trai:e of stin^ or burning. 
Lather-up, ami seel Special ingredients in 
Ingram cool the shave and tone the skin — 
keep your face comfortaLle while shaving... 



protected against rawness when you’ve finished, 
Ingram's lather is finer, too. It clings closer, 
wills whiskers quicker, and stays moist all 
through the shave. 

Even if you liked the shave you had today, 
try Ingram's and get one you II like better! 
Your choice of lube or jar; any drug store. 

Inqran^s 

SHAVING CREAM 



TRY THE 
WORLD'S COOLEST 
SHAVE 



BKiJiTOLM’iTBS CO„ Dept. E-1 
Ip) Wsfiliin^DQ St., New Yorkt N. Y. 

Vm s/inrpj.' nSVnd pw a free iOshape lube 

of Itifjratfi*s. 

N Mfrij. . 



I S t rtH*t ^ 

4 CUjf. dLato 



TV/tcB writing fo adtJerfiserrS pJcasc VTienffoTL Popular Ifcchantcs 
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WHY YOU HAVE 
^^INDIGESTION 




New Facts AIwul Gassy 
F diness t Heart burn, etc. 

A New, Faster^’ 
Safer Relief 



Y fjn have heartburn, 
gaasinej^s, inditfO-stion 
hecikuae hnsty t iitirHCi^ 
wrnni£ rood combinutions W 

Gr other ertnditiiJtiB cmirw? * USUal hot-W3.t&r this £G3tU7'C pfO” 

oror-(i(ndiL.\' of the wtoiu- ^ ^clucGS abundsmt heat without valves to re- 

treia. reduce the ecid- hu7d™'t%‘ikS The by-pass sys- 

fltomoeh entirely or you' 1 1 fltop ynor dii^est ion on titelyej ^ tsm proviaGS positive control of the steam 



Thut ia one of the diiii^i'crii in drenchinft down half j 
tomhler of harnh, rjAW, iilkidik^. Also exeess alkalies 
Jimy !sr!o|! into the yy^item, HlTertiMK the bloud and 
kidneys. 

The new, ndviuiced method is to take an antacid that actic only 
ia tLe p^cven<^e of acid. Surli & remedy ia ceii(aiDe<J in TUM S, 
the cnuidy mint dijccittion tablet. Aft^^r tha arid la corniCU*d, 

TIT MS' KetiojL ntupfli If part I'Pft utiLiBcd> i L |Hi;fesefl out ITU'Tt 
and unabnnrfind. Try 3 or 4 TUMH thn Ooit time \<nt lOni; 
dj«lmtfed. Vou'll 
to have diaenvered 

eiuiy to take. l(fc a rolk even" where. (TUMS contain no soda.) 

1M3 (Mnnder c 

MUnrnJ J^ii nnii: ■■4i| TU'MV 




»lir4 iffti ^arf qlDPBp f«r mmil imrirbru 

la A. 11. LEW us CO^ Ihspl , JI-hNNlnt . Lrtiiiii, 

FOR THE TUMMY 




^ TUMS ARE 

antacid , , 

mot a LMMirnrtt 

For B luxnlive, the luifp, dpppndablp Ve^plnhljn 
LujcfUivti NR [Natarc'i Jiemedyb Only 25 ernti. 



DO YOU 




Tvu. 

THE LATEST COMFORTS FOlt THE 
(A WINTER MOTORIST 

b ICentidUcd from pBfc Z44) 

by occasional rotation of a handle that 
scrapes the fUtering disks clean. Much 
anti -freeze will be s^ved this year because 
^^■3 of the U5e of split replace ment packings 
for w'ater pumpsT 

j^^'^ssurance of more healthful motoring 
''/this winter is given by the makers of a 
jjnew device to convert a hot- water heater 
^ l,into a quick steam system. The unit used 
in this system is an alUin-one piece of fin 
tubing somewhat similar to a flash boiler* 
Using no more pressure than exists in the 



9 

i 



in the boiler and automatically keeps this 
steam in a saturated condition, ideal for 
transmitting heat. With an outside tem- 
perature of ten degrees below zero, the 
system has raised car temperature to 
eighty degrees wdthin fifteen minutes. It is 



^Iso possible to purchase a complete steam 



Want a n/^w hiiRinew 
prnr<^j{>n y*Lir iwe. 

with All imdF ynu duTHJ 
attriid U>T Then beennte il 
H foul iiciimitkiinEAC, nmk--L X 

in II few w^ekn Mifu bipf income in iiTvSee feei,^not 1111-411^1 
nnr ebirrpudy — ewy lernw for trnininjiH IU> f«rtliPr rapitnl 
necilcd, no Ruodji to buy, uoagtuicy. KHUbluhed 1SD4. AtldfeiB 



StepheiiiBon Laboratory, I R^ckBay, Boston, Mass. 




grinder 



WfURhn 
ipciimd. riuK 
111 niw fijjfhl socket 
mid do loni inbs. Da 

away with ilaw hand work 
Grinds, TVHt$, drllU, cams, 
charpans, cuts* anfrawaa. For 




FREE 



Aj. D 


C. DpcrntKiTl. 
nflT.. i3.oofl 
r-n.m, Onlw 
on fi limy 
timl . . , 
eallsfar- 

1 1 o n ffiiar^ 


^ MABTEa CRAFTS- 
/bi Mif MAN'S SET 

IWmJJmmf 17 Uschil acreflmilES 
to ttrlncl. ilrilt. polhh. 
■ MTid, cut. earvt, tn- 

eFBve,«tc. rriniidU.Di 


$10.00 

■Bd iin 

PTMtjiaid 

G. a. A. 

Whb 4 i«AhI 
Kha*BB Fr*«, 
DfdBf Irtdili, 


CHICACO WHEEL C. HFG* COMPJI^liy 
tO-S 1. Ab*ril«Bn Si. CHl«ADa. Iff. 



"^heater, greatly improved over the pioneer 
types offered last year. 

Th is winter several million cars are be- 
ing operated, with modern closed-body 
ventilating systems. To obtain the most 
from these systems it is important that the 
ventilating wings or slots should be opened 
the same on each side of the car* 

Winter without service worry is one of 
the pleasures this year. There are the 
cars which have shackles and steering as- 
sembly automatically lubricated. Many 
cars are equipped with spring covers, and 
even the knee action on some makes is 
^ fully inclosed against snow^ ice and dirt. 
\ Of particular interest to the winter 
y driver is the introduction of an automatic 
; system of controlling motor temperatures. 
It starts the motor of the parked car when 
the radiator temperature drops below 120 
degrees,, then turns it of! when the tem- 
perature rises to 145 degrees* The auto- 
matic action takes place even while the 
ignition and car doors arc locked. The re- 
sult is a warm motor in any weather. The 
starter will not operate if the car is left 
in gear. In addition to making starting 
easy, the system helps to keep the battery 
well charged. The cost of operation is 
said to be from one to two cents per hour 
while the car is parked. 
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New Scroll Saw 

Has incraased EfUciBitcy “ Nbwv FBatwBS 



♦ Latest Delta 
Model — hailed 
everywhere by 
woodworkers 
as most efficient 
Scroll Saw avail- 
able. 



1 . 



SPECIAL FEATURES 

of New DELTA Scroll Saw 

Etjjihlc'.s vfin tn run fine 
laljtilrs nf: rtiH motor 5:pfT<! 
withouttbmg^fT of f3rc.iakrig;c; 
Tilting IjiIjIo tiinis in 
diiXTtion" 

AdjtiJ^tnhle bhdft 
Two convoniont gititU* p(]«ri- 
tJona for Kuwmg from frcmt 
or side of nifn-hine; 

Four ispt^ociA iivit hoiit moving 
motor; 

and nuiny other novel and \i^ 
fill features. 



3. 

4. 



5- 



NEW BOOK for 
WOODWORKERS 

32-page book ^Trartical Delta Pro}* 
ectfl” — crowded with new and "out 
of the ordinnr>>'"* tlnngj; to nuikt^ 
with many photographs, working 
drawing, andeasy-to-undprstand il- 
lufttmtiona, ftiniplCt complete in- 
structions make eve r\' pro jee t easy to 
foliowi Every woodworker slKmld 
havethisbook. Rend 10c with coupon* 
193o Delta catalog miiilc-Ei postxwid. 

T^hen to 



DELTA 
OFFERS 

New Line of Quality Tools 

Th* tiBW Luxe' ' Scroll Saw fa but ocp of the tnaity new ifueroveinentii 
nnd tool* nnnounced ^is y^r by Delta enjrlnwni^. This year the Delta line 
niotor-flriven wooi^orHinff todlg Ie mom; complete than ever before. 
iJeim lUiriaBrdfl of efflc;ifney^ quality* an<l convenience have been atnctly 
maintained— and Deli* prj<^ atin kept at their low IctcIb. Good eompnet 
moior-dnvcn arc within the teach of *JL Every woodworker will And 

ihe new I93b Delta line of unusual ioter««L 

Send for C/\ TALOG 

X?+K of Delu quality mntotxlirlvea tixils 1* now off the ptwa. It Li cmml«d 

ifrtnd of preductlua and yet are *o low pneed 

u tn he vithLn the mch of all. l^iil naipon sao ynur name will fic ittihr#di on flip hi^llfrir 
]l*t til receive iSc Uf:» Uctla calairpjr wtOjcUl Uetiy, KhdiM only Mme tln^ 

lor iliH^ rtf PrBctlc*| Delta l^'roftetB. 33 paetv- of new Jtiid nnvel IhlitCH to mata with 

drawJiiiit, phXirmpii- SS "lSil5ffiJftnd^StoAiie 



P" ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

! DELTA MANUFACTURING C0.,i 

I 3TTB HI. Holton Bt., MPimaukOBK tWJi* IX>p(. A-335 | 

I 1 eticlojn 10c futamm or POln)f, for which p4oase Aenil Ine | 
I opfl copy of ^^J’Tnctlc*] Della Projed*.'' AL*o plane mu • 
I on your malllrtK lint to receive PdLa catakw of I 

j quality motorwtrlven woodworkln* loobi. j 

[ Natuo,. A4TC?. 



AddrcH?:. 



-JiSl 






[City...,. 

D CbMfc betr If you are a DclUi tlB«r nnw, J 



advertisBT^ please tJtcufion Populnr Mcchanica 
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CRAFTY 

CRAFTSMEN 



HOW TO GET LESS NOISE AND 
MORE DISTANCE 

< Continued fr«m PAfc IlfiA) 



use LE RAGE'S 
3 Kinds 

Built for Strength 



L® PAGE S LIQUID GLUE— The 
*'aLL- purpose" ^Joe, put up in buncljr 
cans that are pan of the equipment 
in crety woodworking ihop- It* 
alow aeiiioit qualities allow time to 
make ioiiits secure apd exact. Read/ 
fo use — itiwflyir 





PAGE'S waterproof 
GLUE — A special clue For use on 
ioba exposed to the elemenu or 
moisture. While it isn't read/ to 
use. it takes but a few minutes to 
add cold water and mix. Put up in 
several sizes— /ou may w'lnt to 
use it any tim&i 



Lc PAGE'S TESTED GLUE — 
This is termed a hard. clue, in 
Form, tested and stand' 
ar:!;zcd for strepcth. Where 
d'.;e is to be used in Jarce 
qjL^niiuca you may prefer to 
use it. IF you insist on usinjt 
t?*e ^lue pot, ask your dealer 
iz: LePaj^e's No. 60 in onC' 
pound packacts. 




TESTED 

GLUE 



RUSSIA CEMENT COMPANY 
LoharaloHos and Factory * GIqu caster^ Mats. 



Learn to Re-Seat Your Chairs 

FlaveyoLi aetudr, atoihl ur 
bench that von wnuld 
like to Tc-BefttT Wc will 
ti:ach you bi<w to do itr 
Uae etUifif Cane, Ruah , 
Rd«1k^pU [ its, Fibre llu«h, 
Cime Wcbhmg or GraiuL 

Instruqllon BMk Only 10c 

fiend Jiie imlaiMTorourlllLiHi- 
tjraiixl inaLruetldb Huok 
ami price Ust capiaiDlns how tn Weavlug. 

The H, R. PERKINS C0..2S4 Stnlton AvA, Row HivenpConn, 




TOMATO 



CONDON’S GIANT 
EVERBEARING 
«QUEEN OF THE MARKET*; BIQ MONEY-MAKER; 
LARGE SOLID FRUIT; EXCELLENT CANKER, 

Til iutTwlurc to you mir Northeni Omwn, ''iBuni- 
live fteednand Ptanta we wUI mali vriu 

126 Of Condon's Qien* Evprlieartni 
TatnatU atidOLTR UIQ 1066 rat^uf oTSwiii, 
Plants ivnd StifUba. 

Thic vallfabl* 

130 page baak 

faalum In natural colar all tha liiaweat 
Intrbductlana udth camplete pfantlnp In- 

strucllbna. Send 3 c atamp to rovdO' prifluiaa 

CONDON BROS., SEEDSMEN 




» i.voa f, nn ctwna^ 

FREE 



BOX 165 



ROCKFOBP, 



ILLlMOtS 



125 turns j tapped at IlD and 15 turns: an- 
tenna connection to outer end of 110- turn 
section, ground to other end of entire coil. 
The lead-in is taken from a tap 15 turns 
in from the ground end. Coil "E,** 110 
turnsj tapped at 95 and 15 turns; antenna 
connection to receiver Ls to outer end of 
95-turn section^ ground to other end of 
entire coil. The lead-in is connected to 
tap 15 turns from ground end. When mak- 
ing the coils the experimenter should try 
changing the number of turns in the large 
winding of the coil at the receiver, in or- 
der to obtain the closest possible match for 
the coil in the set into which it feeds. 



ECONOMY THREE A,C,-D,C. 

BROADCAST RECEI\^R 

(CoHtinmd frpm page 

ployed as a front panel and speaker baffle, 
as shown in the photos. 

All tube sockets should be mounted 
with the heater terminals located just as 
shown in Fig. 3. An enlarged blueprint of 
all diagrams is available; those who wish 
it should specify blueprint R-206, 

To balance the set, open the two-gang 
tuning condenser all the way out, then, 
with a small screwdriver, open both front 
and rear trimmers about 4 turns from the 
full in position. Now turn on the receiver 
and tune to about 25 on the dial, or a 
near-by point where no station is heard; 
the condenser plates should be about one- 
fourth closed. The next step is to adjust 




the rear trimmer for maximum 

noise; when this is done, adjust the front 
trimmer for loudest hiss, or noise, in the 
speaker and the set is then in balance. 





POPULAR MECHANICS ADVERTISING SECTION 



123A 



Sale Calais; — FREE 

CSvfT 200 Ptj'lns bhil H-lus of PHivh? 
JiHlTJ^^'ft^ Purruicffiflt KJHMnr]i‘ Ivlinas- itrirl 
I’;a 6 y T-Itiuh ■ m IttTlf iw u fivu 
LtiELa kn lua 

Nif*' Btyliat tkf w ft'fltunw, th>t^ 
cnlOfN. Vmir In I^iij'— SOaluya Fn'o 
JjSal— 4ftf) i«T» np|iJ-':i^TJ-l — ie-h' i r 
■ Ilirniriiij Owr SOO^OOi) Birtiifl«4 

UM^-- 3^ Tbbfb In Builncni^ 

H'rur fiir yit^'U rUHJtitf. 

Kalomuxii# SteDt Cd.^ Mlr«, 

IQl Hnnhitrinf' AmniH- 
tiAlnXieiUd MIcJiIch 



“A KalamazQfi 

Direct toYoiT' 



60 PLACES j u/UA a 




ropalaritr < • pleutin] , . famo, .fpTtiinc . . 
sll may ^ youra when you play ^ awMt- 
tmied Buaacher Sa^iopbcnKi. easy ptavinit 
qualities and axel naive Bueacher feaLuraa 
eive you quick jnBiteTy« Flay lUneS the 
flmt week. .nuikaiiew£riemls^>.£Qpfac«s 
ivftA 0 Buesplrerf 

FREE TRiALf Ea^y Payments on aax- 
pphone, Lnimpet, trombone, clarinet — any 
InAtniment fer band ot orcheatru^ Wwtte 
now for free BueBober Book^ — 
tnetuion InNteumetit which Ln- 
tereatB yoiL. iwju-A 

eucsCHER iJHD nmiOHDiT ce. 

ITO Batulwr iDiliiiii. ElUarIt IiAim 







BIG PROFITS IN “NUFOND GIANTS” 



Breeder tayB 1 U.OOO CgEV oachL ysar. QullfrciRK soil $ 1 .0(K-411.D0 dOiRKn. 
No ncceflAary+ Backyaril t'Nind Riart^ you. Rttl^ted Lit tiby 

etteate. Our FREE book "A Fortune lit iTo^i" eitylMns eveiTtliliuK. 

wriie AMERICAN FUCHS CAHHiko cj>MPAN^ 

IQfTPVKBUfi wt tatmtM t*T*t L#«i mttJ Fnw e. t* Ovi^hi 

D«pt. lli-B N*w Oriaam. La» 






;;?eiG CATAUK] mEECertbeffTb^ 
^ CLASS PINS — nr asr phv. 

Ur calom. Bllwr P4tw]. I t4 I L , m; 

BAe on; ntierl^. Otic n>. SEIral' AinVM. 12 91* m 



ovotA 



w mbt •a; ituliEirt 5&i M.' ^/Ctf-Urie alFf tr 

rfiin Aevn, 1 ~ 



I Ui I L, 1 1 .hJ h; JJ bf awe* ll.efi <«. 

Mfltai Arts Co.. I nc., Factofy 44, RodTESter.N.Y, 






Better Built — Lovier Prices 

BowboiUfl, Ftnhluff Boau^ 
Outboprd Alotor Baata^ 
Snipe Ball Boatsnnd (nuiaea. 
CaraljOG FHE 

Ban Money— Protnpl SblptnoBl— nn 
rKtorloft, 



THOMPSOM IROS. BOAT mfHU CO. ™ 



213 Ann St. 
KSHTHW. VMS, 



Wn'X# t* \ 
itkMT gJaatJ 



1 IJ ebn St. 
CCffTlANO. rt, ¥. 




A KEW «DE LUXIT’ SPEEO EATHE 



vllh COMPOlflD 
Ib0€ tw 

'‘rSr 

WrIlB f iir bwklet. 

Wn jttfr ^B^kn- 
c)ot 4 l><in|i 4 k|ld« 

t*»Lp|.ir Jllj ULIl^la 



lODl'k 

caiii 

Ir^n 

*414 



CLAUSING MFC. CO. D«pt. S25 OTTUMWA^ IOWA 




OUT, FIDO 
BITE YOU/" 



^a/rrtt I*-** 

F IDO'S no man's fool I He isn't afraid of Fredas 
teeth, hut lie IS leafy of the heavy tear-gas 
that puffs out of Ffcd*s ncvcf^l caned briar. 

They tell us Ffcd Is a Jog-lover, hut they 
ean^t tell us lie*s a pipe-lover or heM groom his 
briar now and then and switch to a pleasanter 
tobacco — liSce Sir Walter Raleigh. Th Is unustij] 
blend of friendly Kentuclcy Burleys has trotted 
to the front rank in popularity because it really 
IS milder, cooler, delightfully fragrant. Try 
a tin . « , and hear your friends yelp for [oy t 
Brchwn & Winiani'WD Tobjicco CprporjitioG 

LauUviElt, Kentuciy. Dept, P’Jl 




FREE BOOKLET 

tdla hpir In miikr youf 
pipe tAlt? hettlT, 
Hwcctcf. Write lew a 

I 



li’t 15^ 
—AND IT’S 
MILDER 
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COMPLETE PLANS 




FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN "fxec 



MAKE $30 TO $40 A WEEK 

OUT fri* plans flln>w you Itraw build a nUKdviIiJE buiilPrtifitt ui yniir 
E»wh ihofiienliia la wamo wf rfl- Pewit tvely nc eit^Plicne'i' nn^AUrTr 
men lirMn t3fl To f^[^ * vwb, J, H- V'au Dleu. KldEf^ 

witotL Wrttwtt ■■ Home tTbcIiS \ (farcHKl t +0 a wwfc wlTlt mj' Itteal 
lust M tk plild ilneip** II. Grwjnlau, Foinl clu fjtc. KTifts*: "lu 

ILfir r nharnemjrt over BCKI mow^m at Il.tW Hw^h ” XIIijh T. ilSM. 
Itoche^tcr N V writes; "ibavt anurpeciEKiTM muff «rM at fl cueb. 




THE IDEAL LAWHMOWER SHARPENER 

Mlakai old dull lawn. irn>w*rt cut Ilk# neiv. Mow^rs TUti easier, stay 
Rliani lonupT ^UritCime™ uume hark ytstir filart riaht at 

humc. Attach th# Ideal to your lam^ ftChPkot. 

Htiart^enpi any make oT mower ill Jn lo Jd 
iriliiEitea — yoU i;et 11,1)0 tc II. W- AllaCh- 
■mphEji Ttir KrindlniT afcftM'rt., imu« tdioartt, 
bwltfc Ahcarii. Mlakifls, BO'tuea. oAA*^ #te. 

land PmI Card ler FKEE CATALOO 
|uid Cflinplftv PUni 

THE FATE-ROOT-HEATH CO. 

Oi Ball Bt., plrnwulh, Ohia 



Heating Plant Trouble? 

Undersized Boilers and Sluggish Circulation CURED 
on existing and new Hot Water Heating Plants by 
locnc method uaed Tor yeori on larite Byttemtp now avoib 
able for yoijr home. Quick to initall, Saves fuel. For 
loal, oil or aoi. rfot a "giidaet." Write tod nv fur detsili. 

U. S. FOUNDRY & MACHINE CORP. 

P. O. BOX 123 JERSEY CITY* N. J- 




P OST YOURSELF f If par* 1 1 1 ™ Id J - D, 
Murtln. Virgin Id t $200 faru nmglu Cfirp- 
percenc* Mr, Manning, New York, ^$0D far 
one tilver dolliur, Mrs, G. Adumo |T40 for 
n few uli coins. I wnntii]l binds ef old colna., 
mBiJaJa,billa and etampB. I naybla'c»h premcuixiB, 

I WILL PAY $100 for A DIME 

Hist 3, Mint; (GA fprJOl 3 Liberty Held Nickel 
(nut boftaJo) and InmiJrctls of other nmaEi OB' 
prices fur colna. Get in touch with me, Send 
4c for my Lar^ ninatrnLed Cain Falder and 
furtherparticulEuria, Itmay mean much profit 
loyally WrlLe today to 

B,MAX ME HL, 324 M«hi Ridge Fort Worth,Tex. 

<Larjr#At Rark^Cole E»tabh«hlT»vni In U. 



0^^ 



0^ 



EXPLORING THE MYSTERIES 
I, OF ICE AND SNOW 

iCDntinued from page tdlJ 



-ray discloses the minute atomic archi- 
tecture of crystals but this process has not 
yet solved the riddle of crystallizatiorie 
Even the more conspicuous perform- 
ances of ice and snow present a great many 
puzzles to which science has not yet found 
satisfactory answers. A few years ago the 
curious little tooth like projections some- 



times seen at the surface of ice formed in 
small cavities of rocks attracted much at- 
tention* These “tcc- spines” were then re- 
garded as rare freaks of nature, but plenty 
of fine examples can now be found on the 
ice cubes made in electric refrigerators. 
Their mode of origin is still a mystery* 
Nature produces a great variety of snow 
sculpture by methods not fully understood. 
A strip of snow on a window ledge or the 
branch of a tree will sometimes slip down 
in the middle and hang in festoon shape, 
supported only at the ends, constituting 
what is called a “snow garland.” Over a 
level or gently sloping surface of snow the 
wind occasionally rolls muff- shaped snow- 
balls, known os "^^snow-rollers.” Huge 
overhanging caps of snow formed on tree 
stumps and posts are aptly named “snow 



mushrooms.” 



The origin of the remarkable pinnacled 
snowfields seen on high mountains in the 
tropics and also found as far north as 
Mount Rainier, is also a mystery, F, E. 
MaltheSj of the geological survey, believes 
the snow is evaporated rather than melted 
under the intense rays of the sun in cold 
weather to form the "“^sunpits” and "sun- 
cups” between the miniature peaks of 
snow and ice, the tips of which always 
point toward the sun at midday* 

Why do the dead stems of certain plants 
—but only a few species — grow slender 
ribbonlike or shell-like fringes of ice dur- 
ing a single frosty night? The mystery of 
“ice fringes” has not been explained. Nei- 
ther has red snow. Its color is due to mi- 
croscopic organisms, but not, as usually 
stated, to a single species. Several kinds 
of algae and other low forms of life are 
now known to redden snow, and there are 
several that give it other colors. Vast fields 
of yellow snow have been found In the 
Kara sea. Patches of brownish -violet snow 
occur in Greenland and on some moun- 
tains in the temperate zone. 
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Bs Your Own Fixer 

AND SAVE THE REPAIR MONEY 



Beats Coal or Wood 

Stips Into Anji Okl R«nA(? or 

PitJiiBcv. No IHrt, A*htB — *Twic» 
Ch« Heat, Half 

COOKS A MEAL for 

ncutH imv oil liornpr KO-TICO out fOT 

luiW roHt, ptrfort perl‘ijrmH_pre, jf||p4 

into iLlif uM Nlovu. ninifc nr Fiirpuc'C; 

rnouktl u!t li bew w:^', wittioMt 
ReurniTtnq or rTneqlllK Up. littcnBC halt 
InHtiLntlr RV TURN UF 

VALVE. 



AGENTS, 

SALESMEN 
BIG MONEY 



Hbf^p • REAL 4IDP. Clnrk 
^1 ln.d. will UJ lb 3ll dAF*.. 
U'To'jJr dF 1HI In 

Julr. YOUR nil 

t>itT[VT FKF.K iiid 
R£\L MiMijrF Writ* niLicl<- 



TRY AT OUR RISK v, 



provf it. Chits (Iniiltfery AftJl 
<ttrt 4f coiil or ^eiodi cuu fuel tadlln lb hali, piu'h lor Itself aulrkty 
|jy wtiAt IT HA^‘I■;^3. 

FDFP CAMPI P oderpii ID one cncreeilc mim or 

■ ^ ^ ^ fc t womiiti in Mich IncRltiy wn« H'ill 

T#li Ar^PMirC dcmdiiHiritu dtiii lahp orilcn:. 

write muo*. hd nrnt to icurn 
how to biuho REAL MONEY riRhl nnw., a[iure or full rime — mntJ 
la poatcAni itwiny. trjJiTED FACrroRiER &-7S1 EsfbutiKe iMUif-t 
KttBws C^ty. Mo. 



The ■ermarion of the pomep 
thinu pew, RuDABmpoTh as an eTeC' 
Eric motor, l_ow oporajinR coeL Let 
thiBFDgLDD make dQuey fof yoUh 

BJi; tUiutmtcd Cacaltsf Free, 



ALL LIQUID FUELS 



WITTE ENGINE WORKS 

1M» OAKLANP AVE. KANAAS CITT, MO. 



BUPNJTOUR MAMC ON T001.S 



arkocraf 



PROTECT YOl/a TOOLS FROMTHFFT 

Mllb ,buirI?>tT AEJf UAnWl At df^irv m tho 
littdiuA hurl rLiinl w4» iiul intrrainvnl*. rit Anp 
iMtUl, |i|pi lorliinr 41D jMri*; wli.lL [wi> 4<r [y^ueiiL 

OtitlH: S3.S0 — hamlil lainlifre 
InEsmtirM lUMirmlod Eij-ruJur rin, lirrb* tottaii-. 

Annti wanlot, 

ARKHaMF FfN CD,. 3877 S.E. Sink II., PaHlAnd. On, 



Typical repairs that can be 
made perfectly with SmoH:>th- 

On : — leaks in ^;t.caiiL|, 

\vateri, gas, oil or stove pii>osj mend- 
cnieks, lueaka or Ipiika in fur- 
luicea and liialerH, radiators, tankst, 
sinks^ |vjta and pails; makiiij^ Icvose 
liandle,^ light on iirnbrelluM, knives, 
hummers, bnislies, drawers, etc.; 
tighlcning loose screi^-st, hooks^ 
locks, door knol>s, eta 

On the Automobile t — Making 
r parked water jackets and 
good as new; stopping leaks in 
radiator, Hckjc eonncctionSj gas tank 
and gas, sal ami exhaust lines; mak- 
ing a fuinc-proof joint l>etu'een ex- 
tifiust j>ijie and tonneau heater; 
tightening loose headlight posts- 
keeping greaxc c ops, huh caps, anti 
nutii from lixisening ami falling off^ 
etc. 

Praeti rally every householder 
sprncLi at leaiSt S 10.00 t o S 50.00 each 
year and many spend several times 
that mucli on. the ahove and other 
simple repairs that ran be made 
quickly, easily and well with 
ynmoth-Un No. 1. 

With a can of Smooth-On you 
can save this money in your tiwn 
home — and by doing similar rvpair 
work for others, you ean make 
money. 

No skill is required to make rt‘- 
pairfi and tlie amount of Siiiooth- 
On used on any one joh srhlom 
costs more than a few rents* 

To get i^erfcct ^^'^uItfi, write to 
us for and use the Smooth-On Re- 
pair Book. 



ONE-MAN <TAWM | L L 



m 



1 VRN TREES INTO MONEY WITH A B£l,SAWI 
l*^^i J !**■ _ Thrw n puiiia : in'. H niid 30 

i^j, t-Bti. ACEiuB.tC' art MftrkJi, poaitLve 



btrriL Vofiir, 

•JJ Je* Mj 



iJof*. Full « Dur.wtF lyjK pmtr 
f n-4 mnton Idtv ikjvh- — FD dayA-wiK 
er* iiuta tflicJiie. 

P*F«fm-jti*lJfln:irldy-"tlnmatiidi In eaiD^ 
UarTFiBl Hfvle«, iVerTTherf. Write l« rrr« 
lutlibM- haiKibonk «nd catCni ol miLIt^ HIppIlqL 
tucJl. ML* IaMfi. ind WKjnijworklBK nmilH*ltllL 
BELSaW machinery CO, 
nll^.A Dn.Tlri#on Bldfl.., Kpntki City, Mo* 



KINKADE GARDEN TRACTOR 

and Pow4<r Laivnin owing Attbchmant» 

A rnreinl, iTovien Pnirw CultEvbtuF and PlUff 
for Obrd«nen. Eubiirbntutfep Ttbckqm* Flij- 
rlnu:, Nur4«rT£ni*ii. Fruit tireweni lihI Poultry- 
to. ML Low PrlcH— Eaty T*rn». 

AMERICAN FARM MACHINE CO WF AN V 
foao Awf* Oe. MiAo, 



tlDM£4«^Auro 

Remir^ 



SHOOTH'OH 



Loaky Kettle 






When wrifintf iil’easa men f ton Populnr Mechanics 



Leaky Tank 



Stove Pipt 



Ltrukv Pail 



PERFECT VOICE EXPRESSION 

^■,i3tF *llil I?i™rr of iMirfBctVDi1c»»ii,tTF,|(in will twrem 

ll f-^u diT fIdd Aziit n tnukrLban Fi>lir Vi^ciJ . 

lODfi. impaovi^hent oourAHTcea 

Our method l|» pnl An ei peniiiF-jit tiyl ad eiAeLAc-InhiH, Al- 
im Jntd IQ nJiDpLe mABp^ ihat w:ll e^riaiilr to 

MitAe UlO Df All ll|A TDFaI pnwFr DAtim |iw aH'^F'D fou 
S i.ilTe FL.UF v«(c* wrDb|i*|f, Jt h A J-fmrt la An.Ai:h 

iro.lef:^ or IhE bI HrvTeAA Ld ™u- Ti*** 

AEatdlu* fctf iwntl, LI, 

Vulo Esibtilnlnr PWfftrt Vbica hlAifMid bnl aq 

^fauAAt^ IJiA tni^ Tare*. Sind 

ojt lh:i ■ lurmnleeri ti iHf-** cviuh.. Eiitlr* tUlEJns r.i^ 

fuodwd ir lifiu AFo iiiiL n*U,li«d. *— 

INSTITUIE, Stlddls S3-SJ 





Writ* for 

FREE BOOK 



SMOOTH -ON MFC. CO. Jlept* .17, 

574 0»inmunlpB W Avv+, 

jernoy City, N- J. 

PIpaw BPiid thp free Pmoolh-Oit Tip- 
pair iJocik. 



Name 



jfjOaTH.Ol* 

RndiatOr 



<Jef SFJnwfA-On 
i iFt 7 o;,, J-ib, or 
Un4 at Ticartst 
harda^an tUirt. vr ij 
ntcrtrarif dimt 
from UJ. 



Oil Lealu 



W«P OIL BURNER IRVEMTED 

SWCSPIMG THE COUNTRY 
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Accept' this Sensational 

10 DayTrial Offer 



FREE Mail coupon for details 



* • » • Send 
No Money 




Genuine Brand-NEW 

ROYAL 

PORTABLES 

For the firet: timnj. may obtain a gemiinet 
lateat model Hoyal fortebte on 10 daya free triaU 

Lowest Prices and Monthly Terms 

Unudual new sales p^an iilaces atrazln^ convenktice 
of the Hoyal rortaole esBity within reach of readen 
of thia magaslnen Try a Hoyal I'ortable at no oa- 
penso to you. Even If you have never typed, you can 
uae ono tnJftarUh. If not plensed in every way, it 
may be returned wUbuut C|UEStitm. 

UqmTouch Typing 5 ToliJh 

prepared by eipert i natructors, witi enable you to 
acquire prufeontcmal typing s|^d and faciEily in 
spare time at home. " Astonish] n(Ely quick nsuits." 

This is Your Ojaportunity 

Suaincs and Prnfragional Mpo 
and Women, Studeni^, Teachers, 
Parents! Bn sure to sign and mail 
the coupon^ This entails no ohJi- 
Ration. Remember — Royals aro 
the finest of portables — niQ do 
and fully guaraDteed by the 
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FROM DRAWING BOARD TO 
PROVING GROUND 

^Continued from page I IGA)' 

tests known, for efficiency, for %vear and 
for performance in the hands of the driv^ 
ing public. New engines are tested under 
all kinds of temperatures, from oven heat 
to “cold room" weather of fifty and more 
degrees below' zero. 

To put any radical department from 
conventional design into actual produc- 
tion^ factory engineers make special prep- 
arations. A training school is opened for 
w^elders and metal finishers. Perhaps, as 
in the case of the "Airflow" DeSoto, the 
design calls for large steel stampings for 
which methods of production and han- 
dling must be worked out, A new welding 
operation, called hydroma tic welding, w'as 
devised to handle these large stampings 
and a new type welder^ operated by oil at 
GOO pounds pressure^ was developed. It 
completes as many as fifty spot welds in 
ten second-s when a button is pressed* 

An innovation in automobile factorj* 
practice is the air “curtain," consisting of 
controlled drafts of cleaned, filtered and 
tempered air, flownng through paint- 
spraying booths to protect the workers 
from irritating paint fumes. The three to 
six -inch curia in, flowing downward to 
within a few' inches of the floor, is main- 
tained by large electric fans. 

IWaicb For ''^BreakiTi^ Them U|i to Make Them 
Qetter'* jn next month'a color section. F 



*^OPS” OF THE RADIO DRAMA 



, ’ (Continued fmm page IBT) 

Big effects are obtained simply. The 
crackling of a forest fire can be produced 
by means of Cellophane and strawberry 
boxes. These boxes are used to produce a 
crackling sound, or wflicn held close to the 
microphone and twL-al^^d they give a splen- 
did simulation of a crash. 

In the jungle stories^ the screeching of 
the monkeys may be produced by rubbing 
a cork across an ordinary milk bottle. 

How to make sound effects sometimes is 
discovered by accident. One expert idly 



playing with a dollar bill found that if she 
pulled it taut and then relaxed it quickly 
it made a put-put-put sound. When pro- 
duced before a microphone and amplified, 
this sound resembles that of a small boat's 
outboard motor. 



DOUGLAS TELLS SECRETS OF SPEED 

(,Conlfnu«d from FR£e « 

same pump. The fiaps have reduced land- 
ing speed to fifty- eight miles an hour. 

We look to synchronization of motors to 
cut out all propeller “beat." Propeller beat 
is the drumming sound heard when the 
"props” are not traveling at the same 
speed. Now we are attempting to tie one 
propeller into the other to lose this pulsa- 
tion entirely. Already we have cut air- 
plane noise dov.m to sixty-eight decibels as 
compared with seventy -two in a standard 
P ullm an. This has been accomplished 
through developing materials to absorb 
noise rather than deflect it. Noise deflec- 
tors are heavy but noise absorbers are 
lightweight and do not give us bulk. 

As to the future, it is probable that 
Diesel engines sometime will be used for 
airplanes. Only one commercial type of 
airplane Diesel has ever been built, and it 
was of only 200 horsepower, not enough 
for today's demand. The engineer who 
sponsored it died and his work has been 
allowed to lag. The Diesel idea, however, 
presents a potential development because 
even with the heavier motors the weight 
of fuel supply could be cut one-fourth. 

Then there are the possibilities of the 
stratosphere. There is such little resist- 
ance there that the 12,000-foot speed of a 
given horsepower and load will practically 
double at from 3fl,000 to 40,000 feet. Such 
an altitude would give one of our late type 
Douglas transports a pace considerably 
above 400 miles an hour. 

Among all the problems of stratosphere 
flying, two fundamentals are outstanding: 
the demand for oxygen and the necessity 
for air pressure. Passengers cannot breathe 
and motors will not work without oxygen. 
In Douglas transports now flying at 18,000 
feet over the Andes mountains there is an 
individual oxygen valve for each passen- 
ger* A still better plan would be to intro- 
duce oxygen into the ventilating air. This, 
of course, is closely related to pressure, for 
if you are going to fly in the stratosphere 
you will have to pump up the cabin to as- 
sure passenger safety and comfort. This 
presents problems not yet solved. 

Do not think there is no limit to speed 
in the stratosphere. You can get into a 
range where what air there is becomes 
compressed and we believe the limit of pace 

'(Coutinuefl ta 



MECHANICS ADVERTISING SECTION 



127A 





BUILD THEM IN YOUR OWN WORKSHOP 

Recently 

Weterptoff who *ubn»t- 

,ed the ^ „ Glue dutiog 19 J 4 . 

bulk with articles have 

tatewsting end deenP”""* 

hollov* 

tiU tebl* 

tag «U, Og»“* ^ deliceie 
jewelry J^isbOOVis to pud* 

^ The ta lhe utilixetiou of 

the homecteft**^ ,„d ve- 

intxpenMve P“ CA^ 

neec.tob-'i w 

Gloe, „i,«. 

ofpetme"*”* y« nothin*- 

Tbi* »>"* •’®‘* ME topi 

2c^t^h It bit M jut-nwry p«at cjii-d) 





f , K, C,A5 I 



THE CASIlN RNna. CO. OF JtMlPIICJI, INC. 

394 MadtiHpn N«w Y4rlr, N. Y, 

fltM »■■<! ran FrtO «tp7 bJ lb* CASCO Prafrtlt BtMh . 
iVtnne 



Sirttt 

City , 



.Stair. 





12SA 



POPULAR MECHANICS ADVERTISING SECTION 






fif MltkiflifUi T*o|' Ci* h 4 Puicri Kikwi. Mi4t 

felUH tki «Ht ■udiiE 
PhU CAtnAj^O 

GERSTNER TOOL CHESTS 
l|t C«1iinaiilB St» OhI* 



BIG MONEY 

Thp AmpricAn Elinrtrifl Mi^tliod etiabliM jroii to huilif n 
iiLm buHincaH of ycmr owiir Inooine pniotic&]ly uu- 
iimited, GitV-emEnObt notuiing^ PruftiHin rroatinjE 
EiwlfT field tbAD Rver, IVork eajiy tci by ourt«Ate<j 
litR-o, BJtiAll unQUDtNtartH you. wiHte today — No 
cbllgatloD. 

THE AMERICAN FLOOR 
SLrRFAClNG MACHHSIE CO- 
5 Z? So. Sc. Clair Sti TnlcATo* Ohio 



MAKE MONEY! 

INSTALL YOUR OWN BUHNER 

. 4 r loiff A goolity burner let (ba lo^ 
nricpj fidiJ. Our buroera Ixiuitht by 
Covt.J Now |inu caa buy i/imcl at uuA 
low pTiM fflmplete wHIi hill wt of elwtrio 
pnnlrrila, wirp. ete.. complpip infrtrm?* 
ttonfl tor tnakiiitt your own iuNtalialtnii* 

IVrite flit tmiuinc low pricie anil fm 
lilcruturc t(>diiyJ 

CHALMERS OlL BURNER CO. | pnr P UTmA-nJlVE 

IZUCenlril Avs., Mlnneip*lli, MIm- rHfct- * 'ro^^yf 



]QfoHat\ 



Sent on 
10 DAYfflff TBIAL 

aeossmoDEi 



^Mfilirar tM cwiHi «Tvr A tn«HM eA*# 

jUsd^vipaJ M'li, B tin- UtiWl FirMh) of n iur Hm* 

uiH-cu-^tB ■rnmuTBiiKii'tP In^iwllnE ■t>Ml>rd 4-inv kfvbi.4nl. b^ch-' 

*T>*nrt'i ribbon r^TT^. ^hlfrlwk IrtT. }-wt"F Tibbob. *ic. T-tw 

prrfwi All (iirTF>ii«p tTrp™Tlrpp. r*Tiilil"e«lJ rpoiiSl itBil JIjLLT CllTAitv 

_ . _ ...- T: ANTEED. Lunreat llh 

LMm TiKh fivirlllil Ihj. 

C«rnb1.4t4 (llirnt S^iidyt 
trf Iba Pbid[>iii Van 
tbLa-v SOmd Tn^vritlni' Sr^ 

Vm — tuJp SUiLiInkcU. u^iv 
l^ruvyl, clrin durlnj tJiI. 
efin. 



hfiititf-BAck Gairantu 



tvt ID-dAjr Tcial — if r^u 
d«rid* Tu b'fTC If^pk-r oalr fA.oa i. 
jBOBlb mtl 14C.H Itfnq ■■ 

iwid. UniltHi odiif-^ftrc lit 

HvrnwiTWMarfTwiwiiiTi^n ' 

Ill VCHt M b m— tk.4 OHucki, kll.t Ghw. Ukl I 

S«ul L'kidniwiiOkl >'ii. A i Jr. Q. L., I'likrbciik *k otkiv fbC lO-d^r Iriial. • 
ll I U& Ml peclnllir I rU HIEU.-B |it IF I I 

bMp u I »10 pbT V,QO K HiMlk Lihta I hAT4 )*BJd HAH lUrm I 

ptm] Itt I>JU. I 

Av*.. I 

AJltlW. - I 

Tpvn.. . Riaet. I 



GET YOUR COPY OF OUR 

FREE COURSE 

MAKE BIG MONET ■SS!E.“„'K?!,^ 

Wa te&eh ycrii ta ib&ke y&iiF uw^u MOLDS, 
mold your NO VELT [ and saint them. 

Sample MOLT} only 25c. II n'f^ for 
taiit on PUT Frta Courts in Atpid Afakina, 

STEWART'S STUDIO, D*pt. P2 
2102 W. l»h St. - ChleBffo 



CHEATING DEATH FOR A UVING 

1 I (Continued from pajc 229 } 

^ I began the stunt. The building burst 
into flames and studio men pulled the wire. 
Not having been renewed, it broke, The 
fire climbed higher toward me. I sighted a 
small inlet close to the tower. I could not 
leap into the ocean against the strong 
wind, but by jumping to one side, I had a 
chance to land in the inlet, though it was 
only eight feet across. Previous experi- 
ence of high diving into small tanks saved, 
me. Making a successful shallow dive, I 
suffered only scratches from barnacles. 

In nineteen years, the only injuries I 
have suffered were a broken wrist, several 
broken ribs and a few sprains and bruises. 

What was my most dangerous stunt? 

That’s hard to decide. I remember 
though, the stunt which was the most 
strenuous, I contracted to do an original 
stunt — making a parachute jump from a 
plane 5,000 feet up, with another plane 
catching my chute by means of a hook at- 
tached to a twenty -foot rope. First, t ar- 
ranged a similar rope and hook from the 
rafter of a sixty -foot studio stage. To this 
I fastened a parachute, just as it would 
suspend from the hook in the actual stunt. 
For three w^eeks I trained strenuously by 
climbing the parachute shrouds, then over 
the hook and on up the rope. 

When the stunt took place, I jumped 
with two chutes-^ne for safety so if the 
hook tore loose I could descend with the 
other. As my parachute opened, the plane 
with the hook attached glided over me, 
pulled into a stall, hooked into my chute,' 
then leveled out again. After assuring my- 
self that the hook was secure, I began to 
climb the shroud cords. The weight of the 
second chute plus the strong wind caused 
me to twist and spin so much 1 couldn't 
gain any headway. Throwing off the sec- 
ond chute, I started to climb the shroud 
j cords again. But on reaching the silk por- 
tion, it W'as hard to get a grasp. 

I began to tire and to consider myself 
foolish for dropping the second parachute. 
My only salvation was to climb and yet 
conserve all the strength 1 could. Finally, 
after what seemed hours, I managed to 
gain the hook. There I rested a few min- 
utes. When at last 1 climbed from there up 
the rope and to the landing gear, I knew I 
bad completed the most strenuous stunt 
in my career. 
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LOOKING AHEAD WITH “BOSS KET” 

(Continued from page 1 IfiA) 

business of perseverance. 

"WeVe all cluttered up with definitive 
knowledge and not factual knowledge. 
We give a name or a symbol or a figure to 
a problem and then stop. As a matter of 
fact we know very little about fundamen- 
tal knowledge. We have learned to rely 
on the symbolic method of expression with 
the result that we ha%^e failed to find the 
fundamentals involved. Many of these 
were abandoned years ago and it may be 
our next job to go back and find lost fun- 
damentals. Fifty or a hundred, years ago 
when they established what might be 
called the fundamental philosophy of, let 
us say, physics they formed ideas and 
conceptions that under the test of modern 
science may be found totally WTong. 

“In other words, we've been carrying 
into the future the errors of the past. And 
we canH do that. As a matter of fact we 
should be pretty choosey as to what we 
carry over in every phase of our life. We 
must keep changing. We must start each 
scientific cycle with a clean record. WeVe 
now entering the cycle of biological chem- 



istry. We’re going to study man. We're 
soon going to be as familiar with his hid- 
den machinery as we are with an auto- 
mobile engine.” 

“Just what win the next generation give 
us?” 1 questioned. 

“1 can no more guess that accurately 
than a man forty years ago could have 
prophesied just what the wonders of today 
would be/' he replied, “By the way the 
late Dr, Samuel W, Stratton prepared a 
list of what he calls 'The Nine Wonders of 
the Modem World.’ I'll give it to you for 
your Popular Mechanics readers." 

I copied the list as it appears on a pre- 
ceding page from a large printed card and 
“Boss Ket" vralked toward the door with 
me. 

“I can’t get discouraged about America 
even if I tnedi,” he said as v;e shook hands. 
“WeVe all right. WeVe just got to go 
ahead and mind our own business and 
think up new things to make^and then 
there will be a job for everybody making 
them. WeVe got the things here to do it 
with — great natural resources, tools, stur- 
dy people, imaginative minds. What we 
need most of all is a whole new crop of 
inventions. Tell inventors to get to work.” 
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HAVE YOU A MASTER MEMORY? 



(Coittinugd from paaw l&Tli 
rolls can be memorized and then repeated. 

Have a spectator call out and v^rite 
down a list of fifteen initial letters. Like 
this: R, Y, H. T. E. D. I. T, B. M. F, P, 
A. G. Your job is to make up a sentence 
from these initials, using the initial for the 
first letter of each word in the sentence. 
Like this: Royal Yachts Headed To East, 
Down In Hold Ten Bad Men Fishing Pork 
And Gunpowder, A silly sentence, yes, 
but say it once or twice and you can read- 
ily write down the entire Ust of fifteen 
initial letters by simply repeating the sen- 
tence in your mind and writing down the 
initial of each w^ord. Twenty-five to forty 
letters can be "memorized” in this way. 

Or hand a spectator a deck of cards and 
request liim to remove any four similar 
cards, such as the four kings. Take the 
deck back and explain you have such a 
retentive memory that you can instantly 
spot the cards removed by simply riffling 
once through the pack. Do this riffling the 
cards slowly. Keep your eyes on the in- 
dexes. Do not try to remember any indi- 
vidual card, hut merely watch the cards 
carefully as they go by. After you have 
finished* stop for a moment and think. Did 
you see an ace? Yes* Did you see a two- 
spot. Yes. The three^spot, four* five* six, 
seven? Now, wait. Did you see a seven? 
Noi no seven. “The cards you removed 
were the sevens!** you announce. 

Many mathematical stunts go under the 
guise of memory feats, one of the most 
popular being the "calendar test.” The 
performer is speaking: "What day does 
Washington*s birthday come on? The 
twenty -second, sure, but what day? You 
don*t know? Why, Friday! October sixth, 
1935* comes on Sunday; November twen- 
ty-second, 1934, fell on Tliursday, Tell me 
your birthday, and I’ll tell you what day 
it comes onl** 

As shown in the example, the stunt is 
simply a matter of adding three numbers 
together and dividing by seven. A re- 
mainder of one means Monday, two means 
Tuesday, etc. If there is no remainder, the 
day is Sunday. Two of the three numbers 
in the simple calculation are obtained from 
the memorized table, while the other num- 
ber is the dale itself. Aside from enter-* 
talnment, the calendar test Is often useful 
in everyday life. 
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ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
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don’t WORRY 
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of noedicsfl diBCoenfort and 
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matle Air Cushion. Thld 
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fortably^day and night. 
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hi a bard pads^ metal girdle or parts to chafe orgooge. 
Patented in U, S. and 13 foreign countries. Try one 
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delighted. Free book on Rupture and convincing facta 
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THE NEXT WAR IN THE AIR 

( Continufrd from ppfe 1 € 5 > 

lands on which he lands and comes right 
through on perfect schedule time. 

The Graf Zeppelin airship has flown 
over 600,000 mileSj has crossed the Atlantic 
over seventy times, and has flown around 
the world. These are only the beginnings. 
What are we Americans doing? 

Ten years ago our experimental pro- 
gram under the direction of airmen was 
the most advanced m the world. We held 
practically every record. We were flying 
around the worid. Our ships were the 
fastest and went the longest distances. 
Now we are in the discard as far as active 
organized air power is concerned. 

Every other great nation has concen- 
trated its air activities under one head. Its 
personnel, dedicated for life to the devel- 
opment of aeronautics, is removed as far 
as possible from the incentives of profit, 
politics and influences inimical to the de- 
velopment of aeronautics* The American 
people must take up the matter and de- 
mand that our aeronautics be developed as 
a great national asset* 

Nations are now searching for air bases 
instead of naval bases. They are diagram- 
ming and planning their air routes not 
only around the world along parallels of 
latitude but over the poles and in remote 
places where transportation heretofore 
could not go. If the United States were 
equipped with a properly organized air 
power, it would, in the event of war, prob- 
ably never have to bring its army or navy 
into play at all. The issue would be deter- 
mined in the air. Moreover, great air 
strength might avert hostilities, as the 
menace a great air force holds is suflicient 
to overawe most foes* 

History and destiny unmistakably point 
to the next contest being for the possession 
of the Pacific* Alaska is the key point. Gel 
your globes and trace the shortest dis- 
tances between our great centers of popu- 
lation and those in eastern Asia and you 
will quickly see why. 

We have the most self-contained coun- 
try the world has ever seen, the most me- 
chanically minded, the most inventive and 
ablest people. Whether the culture of the 
white race is to continue as the world's 
greatest force^ or whether Asiatic culture 
will dominate, will be determined from the 
American continent, by air power. 



AN EXACT REPRODUCTION 
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Decorated with a Stanley 
Electric Router -Shaper 
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BIG 1935 LEADER 
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Has Modern Science 
Reduced Cooking 
Effort 25% ? 

Look at the NESCO Super-De Luxe 
Kerosene Range and you wiU say, ^"Yes, 
more fiian 25%*^ Every procuclJ iui* 
provemeni Ls present in the new Super- 
De Direct flame contact, perfect 

fiatrte rontroL, dubl-hot burners all are 
represented in this caloric tnuinph. 

ihx rt 

I |CI 

Porcelain-Iined oven, sraggeretj burners, 
oven heat indicator, provide hue, quick 
meals. Solid panel front and hidden fuel 
tank insure safety for children. Moderne 
styling and green and ivery coloring 
make Super-De Luxe the handsotnesi 
of kerosene stovei- 
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tJirrif /'“faiKd 
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NESCO 

Kerosene Ranges 

NESCO Kerosene Ranges comei in three 
price groups —Super-De Lukc — D e Luxe 
— Tropical. Each is the best value for the 
money asked. See aj] three at your deaWs. 



Send 25c for 50c Value “Garden Girl” 

Pepper and Salt — Let us »cnd you, fo-r half 
pfke diis [WD-tone Japanned linuh dervin rmn- 
irity. Ic hdf The or^ttvAl "Gircltn Girl" liccofd- 
tkm in. FuU Color. With it w? nu.il color 

l[utcrdi*d btochurei of NESCO H*Luthold 

ucilitin ind Keroune rEngu. Send name and 
^dreaA 2tid Send, tc today, 

NATIONAL ENAMELING ac STAMPING CO. 
393 North Twelfth Street, Milwaukee, Wuc. 






SECRETS OF MORE MILES 
PER GALLON 

(Continued from page 223) 

Elmore tells the owner, put my foot 
only half way down, releasing all the fuel 
that the engine needed and saving the 
rest.” In a dynamometer test with an en- 
gine that developed full power at the 
equivalent of twenty -five miles an hour, 
one*- tenth of a gallon of gasoline operated 
the engine for two minutes and twelve 
seconds when the throttle was half open. 
With the throttle wide open the same 
amount of fuel was consumed in one min- 
ute and twenty-seven seconds and no ad- 
ditional horsepower was created. In other 
wordsj the engine developed just as much 
power and ran nearly twice as long at half 
throttle as it did at full throttle. 

“Another thing,** Elmore continues, “you 
drove the car as fast as it could be driven 
in the lower gears, w^hile I shifted into 
second at ten miles an hour and into high 
at twenty-five miles an hour. That*s fast 
enough for normal driving and allowed me 
to save fifty cubic centimeters of gasoline 
on that one start. 

“Also, you tried to beat the normal -flow 
of traffic. Speeding faster than the regular 
traffic flow necessitates an ejccessive use of 
the brakes and every time you jam on the 
brakes you throw away most of the gaso- 
line that vras used to get the car up to 
speed. One of the reasons I used less fuel 
coming back was that I used the brakes 
less often,” 

Champion economy run drivers who win 
“stingy" competitions have no special se- 
crets that help, Elmore says. Economy is 
achieved by constantly watching the fine 
points of driving. Nearly any one, he says, 
can get surprising mileage by watching 
their driving habits and training them- 
selves to observe a few simple rules. Ex- 
cessive high-speed getaways from inter- 
sections, perpetual gunning of the motor 
through traffic and on the highway, and 
racing the motor while standing still are 
three things drivers in economy runs re- 
fuse to do. 

“An erratic driver with a nervous foot 
on the accelerator wastes almost as much 
gasoline again as his motor needs,” El- 
more declares. "Besides, a driver who is 
continually gunning his motor seldom 
travels as far in a day as does the steady, 

(Continueil ta ISSA) 
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New 

Air Tires! 

New motlels 
cituIpnfNl wEin rojH 
ijlm low jirmure 
; bjillaqn tlroe tor 
irreiiler imLl 

iSc^namy or iftanel- 
fcfd flteul WhpeLd 
i With tiyfiunld liDtH, 

'ir tdii vi'Pcfcr. 

SlDilelt for every 
nee<], l lo 5 
waiKinK and rrciin»£ 
ij'pes; ftlr eeoled 

eTiutne^ kcjit ibirt 
witb i npewta f*r- 
wQrd anil rrvenw; 
attnelinientfl for 
evprj' ilnil nC funn 
werttn liVrtte fnr 
FREE CATAi.fXJ 
lilr-L^inriE all mnfLpln 
and (UvEiie LO\r 
FA(TTt>HY 
_ rKJCi-;£i. 



Casting Lea0 Toys 

MaHo nr neJWK ib;efli, soldier*, sd hifrtn^ 

hLriilarvcri: Paint them In hrlaht lifelJkii’ rMi-iM. 
Cftflt al! thp to-Tft you want. JuTilor Cn^itpr H a 
cfhmnieto nutrtt. mr r&HtLni; (md cnlnrinn tlie ^ 
lant(¥:t. AueHt tnya^ Vnu nan llie Clnklird 
[nyn ami make money PjII detaJlA bi KEtER 
Lllilalratcd IHHik. 



Complete Outfit^ $2.50 



InrludcB WT or ntnelda for omkiiui 3 

firoTHHi. Al«i mould rliumi Lnnm -•uci-' 

ply ckT Loa 4, 4 iimrii ol pilntn. ^ lirmpbu -t 

Eitra Moulds^ 95 c , 

of Ilf modoii i 

A]E ll>B dlffrivnt tdrn rOii. Sn mAdo wllh dpf! f 
Duefit, tiy ainiply buyiair itAEra SjCiuJiIi. I-' 

Eult innuld niakr* 1 di llr Ji'm latipo fuiirr* iL 
Sc« Junior » yuur in^nriMt Tity U 

iKT lUrdworr op IJAparioiont Jn 
Slotv. E( ihpy itipply ytMi ordBr Ci^q 

troni (foii cLniixjn txdu w... r.!^ 



Save at Factory Price! 

Huy dirert. rruin fnrtory nnd aaTeT Fam^lld 
SilAW HU- ALL TRAf'TOR aa.vm Mmc, 
labor ADll MObrcy^ DepEddahle. GllnTan- 
teiMi, jititE thn iMnv lor farnui. truek kot- 
dene orebardBi IPOultr; rami4t 

mnchi^i,, estatfs, noir eciiracH «c. Ptowa^ 
horrowN. d(«*ti. turrowin BiYCi, euUji'al«fr 
harvcdtB. in own, rake^. jind 9mnM hay. cuawn 
laWEia ruts t_»fl wr^lB, opernt^ wjLsh] oh 
lUBt^lllEIM. eDUetHMr mlNcnr. weod. oa'W'a nJid 
niher beU rnnr-lilj-iery^ l^lLy operated by 
woman or HandJiifl adiiut- 

able, 



rRAPA^aAT BRQS., 

I 701 W. Ohio SL, Chicago, j 

^ Enclniicd nn/J. ^foney Order for / 

I f-4^.,..., PlLiiiiit; fieiul 

J JUNlOli CASTER gJJ fPwtpcid in □. b.j 

T want ihfl model ehccked: □ Wild Wwl Cowbnjp. a TL 3, 
1 HoMlena. Q U. S. MaeblQC Oimutm. □ Sand FREE BOO K, 



^ aacNTS 
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DFUwrtiUi IH- 
IfirUiAEnllll. 

AiAk« bi r 

rtii?n«y 

riipllrjll Irt 
h H A W 
D U-A L If 
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Vm Ik 10 il.yi C 
LE r|.tk+ 

Wiiki- fnr .iiB.r- 
piM R'lTfr. Ad- 
dr..* 
olhe. 

SHAW MFG. ^ 
CO^ D«k 4502 ^ 

OAu»iiu«Q, uMaai 
COLUWKlk OMID 



AtldreMi 



Stait 



WANTED MENA 

MANAGE POTATO CHIP STORES ^ 

■ a r _B. d'_ _ B«. a jm hi. -ML. ■ ■ -H. K 1 I 4 - Eb 4 n. iH -■- I .H. M. U. ^ -H -K: I ^ ■- RB V 



WB fumlah evorythlDii— help nmtm^ 
and loeate yeu. No experlencd 
neeileml. TTeniendoiia proata, ESertHatlonal 
Introductory ertartliuiE pwn, No h£HMe~t<i- 
bokiiw ismvBfl Rlnir, Wonderful cipportunlty. 
Hush iwtme for free book ul Profit ^'acui— 
today! 

LONG^EAKINS GOMPAHV 
311-5 High Btraet Sprlngfleld, Ohitt 



CoAJtfnUHl tiVDiiplity la Ibu iiw«t importiiBl factor It >If Ts^av-^ 

DondlLlDtiJiit. M™i rmm. art drier than tbe Saliora foF Siu^pFItit' 
Ur^in. lE CIIU3«» KJTT Ihi-nqL*, edIi. 1.. pivrurntmla. etc, amj Hatti Saoit 
It ilDlrayi yulir EurjiLLiirc and furEiiibinp. ■• 

Nine ynti can ituiuill La twn bann Bnn.utaim.tlchiniild- 
jty ly.U'Tn. utliii warti! lirAt. Tlir ^Inrjrr Syiti'iu^ 

(tiiEly |MktcikLi.>dh mn-iltLalo* a praiHT homuELLyt 0.11(0- 
EiiiitJakllV- Olid red Item fed clmL hiti tn 
Smil fiw blur- print and ilBia d(*rrlhini hnw ifl bn 13d 
joQt own oyrtcni. State your tytHC of beatint. 

MOORE MANUFACTURING COMPANY 

CD7-C-W«aHinitdii Plvd,, Chlca^iD, HU 



NEW ALL-WAVE CONVERTER 

TIk*. Inal EXi’IifJfl.ii.lt r«nw«f L i Any fndki til n pderfful ill^nTn 
ririk*.t.. liB' tiiii-bn, i.iTTri|<, p>dkw, ..melew it.IkkiiA, .If. , 4 hMi. 

tuLHjf ii»* ai, q. rbrnli L(B[TirPHlii(i* meien pi>WH. CQ'M- 
PLhTIC .kiri TDT1.F nf tJ I" tMlO nifim, BeviJbikii?B>rf tu-#- 

minrei’ Hnli tIAVl aP>NEV BACK aUAKAjitTEIf- iViid 

r°r rnu LmitaTUBB. 

Him h* bi 3 Mfs. to.. i» GPumn stheet, sMomiii, t. ¥. 
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C|*ifc n^mi 'I 
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hlO tunAL. B-klb' ilblJ IBkJitl; . 
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kluri, dm I|X|.. 

ipt #4. bviofii jBilUiUiUR 

tlf UDiilbly, 



put yijirf ilii-kH 
h 4 k/¥% rrkaili^kia 
l|<in, Jtnivni 
sin.krlD bltli. 
Ilf’llbtxi prnllLi. 

DnlrtLaMiaMi- 

ly. 



Drlii^ hlfO-T bnri- 

f l'M tv yim rkl luiul 

. Itxlk.- 

atviyi n*dr. lla 
4IiiBthEy. 



PrultixMOn ki MOO 

HHincliJy wlkh. ''I** 
— liMn.'IlinT “Sltl. 
Pblf irIr'Wf^Ile^. 

Elxwi rv-j MiuiL OH 



MAKE MONEY PRINTING 

letter and btllfieuMinH eEretiloni, t^ard.ii, fur fUendA, 
apare tlttk*. Hatiy to lenm, easy to ifot Joba. 

Printinr Pr«ai«n fii; pew tyrm (twea, GQipplete 
Bhippllta, kkWiHt priBBS. tlend ^14U^^D lof natnlug, /j\- 

FEIFFER CO.. Za-Ai « Columfaia St., N,-.rark. N,J. 



AGENTS Make *3 80 Monthly 



Wfitn* 10 CAKTEa WINDOW WAfiliKRA dnily r 
ArkK, Kb wim., UdBil | 1 biivimvb« iqijn^'riU. 

RMfLifed i«Tlk*ey. WHu ( 4 d*T. 

Curtv PnduBl* C***., Bsa Pneftt an,, OBnlBod. Dhb 



OUBLE _VOVR PROriVS, with Modern 




TVWIK SCKAP INTO MONEY 



The new and revlned edltlnn r>f ''Aatr Power' with nil the ten erlitlnal scwcincw' 
ttnueantl tennewDnediiinihiWoirttLetiTAM. Cubvurt uldaenurjiturH into A. C. and 
D. C. aencratont nod raotdfUj wUh vp|iai{iai Of fi to 400 VolU, Inr power^ llaht, 
WBldlttir. and mdio obBralkin. r»atn neiv ptenefatum sdauUime for hume, 
OfiUkimibfifxj^ nr tmclui. Tbey rAO |!>e driven, by fan belt, wind, nr water, 
Tnia book, Wltli eomptiite Llluetratlrkna, tells ycku how panliy and Bconamleollv 
ttiem (ihATiaen t'AU be mude. Aim Liiotructlone for rewinding auto armaturee. 
SSfi dednitlona rit eleelrlral Icrma. cto. Already uned and endoncd by Ibnu- 
aomki. l^loe.only VL AUTO POWER, 0«pt. B, aig S. Hayne Av«„ CblCagO 
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TUBBINGang RUBBING I 
NEVER WBRRYJELT DENIM 





G et a Lee dert time enjoy meny more 

Mohtli^ d 1 Wear. V tlie an/ff 

nvereJI cnade or Jelt Denim, ihs tcuglirr 
miLicriii] that vlrtuully nSrliii^-iyruDt, 
wnfitf-ptuor and rip^ont, lD.MHi,r1 of ex- 
ceed vefftATCh aueh Bfl many ordlimry «vtr^ 
■Iln caatoJn — witleli OOCn WdahCe out — 
IdEE in Woven wJlli 1716 (Hra of 
yoTi!! In evnry pair. fiO other (utiircs 
mean jn'etter eumfort and HBtlnractlnn, 
tuD L fiend niime nnd eidt] rtaii ior vam- 
IDle nr Lee JelL Denim JUKI nOAreal Lee 
deAlcf'A iiAiua. 



THE H. D, LEE MERC. CO^ OvpL M71 

Kitniiu Xlv. BbIEu^ KKn. TtTntu4i. S', J 
iBoMth Ihjul, Ind, ^1 liuMInlij^ Mln»- 

HU. F|tX4wlH«, C4, 



OVERALLS 

Union -Allii! Panfci» Play Sulfa 



(i 



W£ CAN'T WASH THAT 
EXTRA YARN OUT OF 
LEE JElT denim ! 



THAT 
WHY I' 
GUARANTEED 
TO OUTLAST 



DoyouownV^d FORQ 



?'!W*CHEVROLET? 



OEALEaS 
WfifVTED 




1 POSTMIO 

GlIEJIsmoilCISGO. 



If»o, You Need a 

GIVENS GAS FILTER 

Kiay to I nut* I L AJAIre* yon Clean, 
Filtered Gu^Kne itlwaye. Preveinta 
FFMcIna In Cold W«# 1 h«v^ Kccob ont 
DErt, Sediment nnd Water. Carburetor 
and Pncl Fump Operate at Fulleat effi- 
ciency at all tlmoa. CGmlnatea Air ar 
Vapor Locking. Faya for itaelf many 
tinWH In Hore Ecnnomlcal Operating 
CoatH, Na Owner C^n Afforti to be 
Without One— GET VOUIt$ Ng>V¥ | 

If your DeiilcrcBii'tixtpp^ yon, orfiCTdi'' 
rect, price ll.GDCaah with Order roatpaidf 
C.O^. If y«l prefer, State Make of Cur. 

SOD Frpduclt Bldg,, lUitsu Cily, Ho^ 
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SECRETS OF MORE MILES 
PER GALLON 

{Continued from ]^SA) 

consistent driver* Economical driving re- 
quires holding to a steady speed with a 
steady increase of speed when you want 
to go faster. Consistent driving also re- 
pays a motorist in maximum mileage for 
brakes and tires, fewer repair bills, and 
less danger of accidents. 

“Most engines today are carbureted and 
timed to give maximum efficiency between 
thirty and thirty-five miles an hour. If 
you drive your car consistently between 
thirty and forty'-five miles an hour you 
will average around thirty-seven miles 
and obtain close to peak efficiency* That 
is a good speed to average on a long trip. 
Fuel consumption goes up rapidly at high 
speeds. One engine manufacturer reports 
that it takes thirty- four per cent more fuel 
to drive at seventy miles an hour than it 
does at sixty miles an hour, although only 
thirteen per cent more fuel is required to 
drive at fifty than is used in driving forty 
miles an hour,” 

Can a motorist who has been getting 
seventeen or eighteen miles a gallon jump 
his mileage way up merely by overhauling 
his driving habits? Not unless his car is 
in good mec ha meal shape and he keeps the 
motor scientifically tuned up, the test 
drivers say* Low-grade gasoline, an en- 
gine that riiTLs too hot or too cold, late 
spark, dirty distributor points, and bad 
spark plugs are conditions that result in 
low mileage* Burned or oil -soaked dis- 
tributor points* spark plug gaps too far or 
too close, sticking or leaking valves and 
valve tappets set too close, must be cor- 
rected before economy can be obtained* 
Another cause of poor performance is 
dragging brake linings, which do not al- 
ways advertise themselves by squeaking. 
Carburetor mixtures are frequently too 
rich and the carburetors on nearly every 
car can be adjusted to give better economy 
without impairing performance. 

Most economy drivers use the light No* 
10 oil in the crank case instead of the 
heavier grades* In the transmission and 
diflFerential, the rule is to use greases as 
hght as will economically stay in the units* 
Finally, the drivers maintain high tire 
pressures, using forty pounds pressure in 
the rear tires and forty -two pounds in 
front for best economy* 
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<^iLitaut 

Annoying Interference 
in An -Wave Reception 
tviih the RCA 

NOISE REDUCING ANTENNA 

Price ^6 



Avnipjiiter; Any vtan-dud ndia 
[mfijimi b^tcT wUh D Kicotibe. 
■nt«iuR; uy tbort'Wav« rntliti 
P1441F tuLT« ■ uUennb 

Aik vour -or BrniM 

beer fur « Ctrtifisd Jiumflaiiiiiu 
Stnd to JtCj 4 FlartM Z>i>iiAan. 
ti^pf. X, CamJon, /Vt for tJia 






«A?iTEi\?fA FACTS* 





WORLD WIDE 

ANTENNA 

SYSTEM 





MODELS 

&aiK4i»r aliic* XtiDH 

Ttta coinplsti fin* for SHIP MODEL 
BUILDERS. 

Tlmw Ltto Dtv b*ck J *J' k W I-rHt JHairtraltid nuK «b 

SCALE flfliP hlOI^eUl. HArWi MODEL 
SPEED boats MJS^IatCslB ENGINES, tupplin ^ 

■ecekKrwi. S«i(j Z(1 e rt- anim Iot j-qom ciipkn. 

BOUCHER PLAYTHINGS MFC. €ORP. 

0 «>t> * wo IjfiTtk* aiTB#!. liw H. T. 

lPllnLTii(bi4 £h:i;!l rlrBl, 



clnDK«J WiJnl 
^ SuppUm, amidl 

dBu* Em<U«, Gninaiinn^ tatliBii, El+^I |'i 

Ibnrti i(id hknd ii1.t^, m A 2i Djnuk^i 

rvi kri » (?-iib(Tkt», Alcitor Fortn, etr 

Prialj 



FR^l 





CaIaIo^ No, 34 *A a^^ji ^ 

1<nFBL liflt-linAl, t]+4i 
A a DtU^AIiiQii^, 

„ , . w P-aiiB, »tr., IlLldn 

PMbIa Hn>* Bpil EfiBvl TsbliiB OwA PtiUiiym. ||[LimTA 
EiportifttiittBll Msl*ri>y. 

BIS' Cnff j SlIsHhI u] Tw^Bn fix SCI 

PA omla Ouuda^ nfuMded fir*i utd?r. 

LOOMIS ELECTRIC COMPANY 
7922 H. CaHIpmU Ayg. Chlcjfrp. HI. 



ITAUAN ACCORDIONS 



pF ALL TYPES, Hfind-bbidt, 

beat qinlity. Buy direct from 
plir flLCtnry &nd MVe H. Sati>^ 
fartion jiuarauteed. Uaad muai' 
cnl iiutruntcnts taken iu trade, 
Decordion lessona. 
ITALIAN ACCORDION CO. 

_|0l4 BitI, l>tgl, F-^. Cbl«c«*g. 
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7 iT"*^ 7“ n*Mj ?iii diiJ^H'vii^ ■I'Bril *di£fT». Lliriitlr rmcB dirt 

Llkn bi^KU fr<-nj irnJLv, H'lJlnia, * ipiiJiLir ittMA* cIt,1l<lt^■l^rcll lurjiil, 
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Jt- Airn'4 UHliii^ j>li,Jior»¥B»l [u-nilif. 
iXL?;'’* iX'iii k| Mi^r rui tu. llm mrvm Ji, K^h 
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Something new in Portables 

CORONA 

SILENT 

Here’s the tjTJewriter for yout Has 
everything— new sitencing principle^ 
eJEFortiesa Smith Floating Shift, piano 
key action, interchangeable platens, 
standard keyboard, sturdiness, speed. 

200 words a minute 

written on Corona Silent by speed 
expert at N. Y. Business Show. Learn 
about this handsome Corona and the 
two other fine Corona models, 

FREE TRIAL-EASY TERMS 

Here*s the coupon} 

t.C SMITH ft CORONA TYPEWRITERS INC 
723 £. WASHINGTON ST., SYRACUSE, N. Y. 
Stnd. Enc free foldtr dcacrlblng ihe Dew Corona 
SUtiLt, Corona SLcrliiiE, Corona Four. 
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] Addresa. 



tf^rs BOO Las. 



'KyA^yC yoti will have td geatch high 
Ri » to find Such a gdm 
iDoil for your manual tiaimug or pome 
work ithop. 

n A n 'vill borft>w them totac for odd 
*^**'*F lobs around tbt house, g^irag'^or 
farm or [or lifiinB, atiBlghtening and aui^- 
mrting Sagging Windows and Door 
Frames, Boners, Radiators, Pines. Ice 
BoseEi,cUL— why not buy oita Fath«r 
and Son partnArshlp ptanT 
Well built DTid freU HniihKl. Thvr rvfl*et atad 
odvmiiu thi tuiHitof the larte Screw 

Juka that tha gvnd hardware doder carrka 
BuNt by tho wofhrm largoft marurfBO- 
turen of J«da uif ExMliltod ia thoHiH 
of Sciann at A Ctoturv of Progreo* 
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Iti R*df or OrotniKonamrt- 

CArumium p/aJtJ Loptr Bor, 
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HITS THE SPOT 

AND STAYS WHERE /T'S NEEDED 




BlAndad from 3 oth 
for bener pfOtacHon 

CLEANS-LUBRfCATES 
PREVENTS RUST 



There’s not a job in 
your workshop that 
34n*Onc Oil won’t do 
better than ordinary light 
lubricants. It penetrates 
quickly; protects for a 
long time. In both handy 
cans and bottles, at your 
nearest dealer’s. 

3-IN-ONE OIL 

ATTENTION 
INVENTORS! 

WH.nt to Inriitv mnrB nmr to tnventT 

WiLkt to LnveiiT? How to your patented 

Invention nay? Tlien rend ou ntw twok — 
VALUaHLK klNTii Ty IJCVilNTOtW-lt Ut 
the accumulated tmulLa nt ymra of pr&^lcaj ijis- 

wneuoe. Reoommjtndcd hv U. S. peUetLt otnclaJa. 

NOT A FUKH advertLilnjr pamplil^, tutt * valu- 
able buck all luveriiLarsBliauld For parti culam, 

adilreop. A- F. CMI»t. <T4I Eag. Omaili.a. Hebr. 



4mHAMMARLUND 

Short-Wave 

Wk MANUAL 
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^ 16 Pages of Help 
for Radio Builders 

BRIMMING with detaiia of 12 mPEiT pnpulor Short- 
Wave Receiwrs. selected by fiunouB radio editors ami 
tented in HiUiitnim-liiTiid laboratories. Pasdnatinjf nrid 
easy ici cfwtBtmct. Profusely illufitriiicd^ irtcludin^ pic- 
torial and ficbematie dlTtgraTPS and parts li&lB. Only 
postpaid, 

MAIL COLTPON NOW^ 



HAMMARLUND MFC. GO, PM-2 

424 W. 3Jrd St., New York 

I Attadh 10c {slampurr tain} fwiu-w lSh35 llaniTiiiirlund 
SborL-Wavi: Maxiuid. 

Nairre. . 

AddrcBu 
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HBORS OF THE AIR 

< Continued fretn uarp 235^ 



on the air at regular intervals. They must 
be within the limits assigned^ and the hams 
have little left with which to work since 
commercials have taken over many of the 
ham-developed high frequencies. 

They are an honorable bunch, these 
hams, but have learned ways and means 
also, since the days when a five -watt tube 
sold for a tidy sum, and the puzzled milk- 
man could never quite understand the 
acute shortage of pint milk bottles until he 
wandered uninvited into a ham’s shack. He 
found all the stray milk bottles lined up 
like a battalion of soldiers, filled with a 
saturate solution of borax and doing duty 
as high-voltage rectifiers! 

Now, as then, the amateur is confronted 
with the cost of equipment, and in the 
high-power sets this is no small matter. A 
single 1, 000-watt, water cooled lube may 
sell for $350, and hams can expect no out- 
side help m financing their stations. By 
law, they are not allowed to accept “gratu- 
ities for service.” 

There are endless numbers of amateur 
radio associations scattered over the world, 
but in the United States they all consider 
Amateur Radio Relay League as the par- 
ent organization — the supreme power in 
radio amateur circles. Hiram Percy Max- 
im started the whole thing with his orig- 
inal Radio Club of Hartford in 1914. This 
club grew into the League and w'hcn war 
was declared the original twenty- three 
members had grown to 9,000* The navy 
department asked for 500 operators. They 
were furnished promptly, and in July, 1917, 
the ofiicial publication of the hams, QST, 
asked for 2^00Q more. Then they suspend- 
ed publication, and locked up the office. 
The editor had gone to war. All antennas 
were lowered by presidential proclama- 
tion, and 3,000 hams trooped into the serv- 
ice out of 9,000 licensed amateurs. 

Who are they, these ham fellows? The 
doctor, the preacher, the student* the prize 
fighter — all banded together in the com- 
mon zeal to improve radio. They keep a 
written record of every message sent or 
received, they arc sworn by the federal 
communication commission never to be- 
tray the text or meaning of any message 
sent, received or intercepted. They are 
never too busy to speed your message on 
its way to the far comers of the earth. 
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NOW READY 1 1 

Kiw 1935 Edition UROH Citalog No. 11 

Only luch book published. Invaluable os a Profit Guide 

lO ^1 Service Ligta rcptaccmcnt parti for IQ 

VacruuiTi CIcBoen bjuI HI Woihini Mflchifiefl. Thouiandi 
of itcmi from Lar^nt uiiting stock, Armarure lupplies 
and motor icrvicin^ at lowest cost, Bdti, bcanniUK 
CHiten, cdupliagi^ cy linden, irear«i rolls, pulleys^ ipecial 
tools And endless mA&erial. All ii bcit quality merchan- 
dite At immense laviniu Pocket Wire Stripper or Rc- 
frie«Ation Guide included for 3Se, 

Free fo Ihe Trsrfe 

Leam the way, the System tha t has established 

so many in a safe, sound and proR table business. 

Imitated But Werer Equaled" 
Uanufacturen, Exporters and World’s Lrargest Souree 
of Its SorL 

UROH INDUSTRIGS, INC. 

122S W. SlKth «t. daveland, O., U. 5. A, 



METALLASCOPF 

0 ” 0 patent Pend/nq ■■ 



FINDS BURIED TREASURE* 

New sciteatioiuiJ DeLuxe modeL T tubos, powerful pcnetmtiua. 
IHrIi sensitivity. Equipped with both sijcht meter and pboneei. 
Two voltmeters and radiation control. Weighs only 3ipoiindsl 
AD^LrTbLiY OUARANTEiKirable todelMt hurled sllvor^ 
ropper. etc, 

Tiie dnflit and most dependable Instrument of im kkrnl ever oin- 
struoted. sll over the world report nods cl valuable mineral 

4ue ADil burled iresflure- 

**If it if meriflJtir^ fifetaliaieope will find it'* 

Writ* for fn*, lnt.*ri«tine livaklet 

■ ETALLA»COPC SALES CO^I «1 S^ireidinf , DaylFAai Angilsa, CtlH. 

DEAFNESS IS MISERY 

Msw people with A^ectin hewuif sfld 
Held Nohei cnior CoBTeh«tUni. HoVici. 

^urch and Radiow bcciuia they ma 
Leccard Inriuble E*f Dnina wlsch 
niemble Tiny Mejpphcmeifitrinx 
IQ iIm Eir entirely out of 
No wim, bit tcf in or held pircr. 

Tber an incxpcDitTX. 7rlte for ^ 
booklet lod iwom sciTCfticrii; of 
tbc iarmtal who wu Limirlf diif , 

AO. USNUtq,|ii«^billitNLTOfitliAvk,Hi«TiHl 

PcStpAid 

(f ",0, i>, a r out- 

All roeud KHBtructlon, 

15' lunff, fl' high, 64' toblfc 





|5?JIGSAW 



ETDPF Adjtpiert, itaasorud 
■ ■'tt Btadet find Eanidfl. 

'Watf Yettr OirnJiff Sair Puxilti 
Order no# orserni ar sump hir Neta* 1^35 
pad e Catalog luily clcscrtblng all our 
equally loW'prlLDd power took* and acces- 
snnw inotudlng Shaper, Lathes, Drill 
PreSa. Sandw+ Line Shaft, etc., etc.. 




JA H MtTa^ enapueVS CC 



«■« St. Paul St.p Roch«t«rg N. V. 




ACENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 
Fi?r and ofnea wlndowK. Auyuho ran put 

thenn on. Fnw ssmplH. Ubtaral oRir tc itnusnLi Agents, 
urroujc urru co, au a. w, eshua* 



AGENTS ^5>rr£7xA Qo Ptnest 



Bnntos ColTee, 1:2c. Lb. H-oi, VanlllA, SHe. Sl.Od bEsd Tonle 14r. 
Riiacr blodoK 10 lor HlHc. 100 iiicks Ohewtag Oum 160 otber 
bargains, £Kperleneeunaec«aiarT. Write 

CARNATION COMPANY PO-2 ST. LOUIS, MO. 




Earn Cash at Homel 



Gmw fancy ofant miLiliraoEns In ceElar, attic, bam 
EosYt odorien Wicthod. We iban ypi| bow. famUib 
guaranteed materials and buy ciov. Va'uabir bta 
mok. piciiim If yuii writequIcKly. (Kst, IWEl-l 

varrn co. uta lumi. Am. fioot, chipaso 



Piwt Ypur Own 

Cords, atatunery , clrcolan toga, labela, advertuing, cto. 
Save marvey, PrUrt: for CHher*. Ha Pr*flt«remiy rolea 







. _ - ar*. Hb Pr*l 

will do poftfllu lUHd Prisltiw ia« BaimrlBK- JimS^ pi iM 



*nirfiLsfer^c^j 



Tt 1 *w(fvtlfia 




$1)000 Reward 

For the Capture of This Man 

/“VJNVICT 6138, escaped fimn the State Penlten- 
Ij tiary; Name. Charles Condray; age 37; Heighi+ 
b feet B inches; Wci^ti 141 pounob; Hair, 
brown; Eyes, gray. 



Easy emnieh to identify him from hla phutogratiib 
and this dcacriptiQti, you may ta y — but, Condray 
took the name of '‘Brown ," dyed bis hair, darkened 



his skin, grew a mustachftp put on weight and 
walked with a stoo^ 

Yet he was captured and identified w positively 
that he knew the game was up and returned to the 
penitentiary without extradition. Hew wae it ac- 
complishcdf Easy enough for the Finger Print 
Expert, They are the specialists, the leaders, the 
cnaffi of detectivcL Every day's paper tella their 
wonderfut exploits in solving myvt^oua Crimea 
and convicting dangerous crimulaJs. 

Trained Men Demanded 

Governments, Btatea, cuties, detective agencies con< 
porations and_ 
lra,ln«| nan, 

tmaEine a more fascinating 
Often life and death depend on fingerprint evidence 
— and splendid rewards go tO thti exp^ in additioiL 
to a reguial njOPthly aala^, 

Leam At Home in Spare Time 

And now you can leam the secrets of this science at 
home in your spai^ time. Any man with average 
intelligence can become a Finger Flint Detective 
in surprisingly abort time. 

TIm C«afld«BtlBl Il«p«rti 
N«w»t Mad* to Cklefl 

W« wni OWid yw fFM ood wi th na qbilfratkm whatKHTor. 
a oapy of the ffTfppiDB, foiolnahnjr oqnAdantial mporC 
Becnt Berries Dpacatur No. 8S moM to Bl« Chlof. Mall 
eoupga NOW| 

Write qolckty for folly niDitruted free book on Pinsor 
Printi whkh axotaloi thb wonderful tradolaa in dotal I . 

Don’t welt, Uall the conpoci now, Yoa mav neVOr eiM> this 
BnH'MrK*ni4nt aomb.1 Yen oanzuH no obllBalliRi, Yua bavo 
sxcrythliis tesoiaaiid dOthiEVf toloao. Write lOt ««e. Addme 

Inttltntc of Afipllcd Sclctioe 

ll«pt, SY >0 tlUUaFsIdL* Av.e CUfloR* 

Him jihUluiiaNi linn III [iLiJri JiNiiJii III III III null II I II Nim III III III lElltlitlicJU llLlltlluiHlHll lltlliBiHn] 

" INRTITtm or AFPEtBD ECtINCE, 

Dapt^ fS-fX If >s EpnartldA Aw*.. €bl«*go 

Gintlnnni'. WItbOQt H^Mlgatfen whaUver, Hsd me y«r uw, 
fally llladtnted, FELElETbook on FinBvr Printe end the frwoofjj 
of the CoafldenidiJ Rsporti Diwrator Ro. Sk uodo to Hl> CUef. 
lilteratnn Will MOT be tebt ta baya uzidK 11 y ww of age, 



FREE 




.Ao*. 



ir/icn wriffnj? please menfioH Papuiar JfecAdnfrt 



uiwaillHinBmmniiimNimiianttiDiiiiiirjrmiEiii 
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POPULAR MECHArnCS ADVEETISI1J£^CTI0N 



OUT'OF-USE 



1 




“Dull Tools Would Give 



Me Nightmares 



tf 



*^A cutting tool with a dull edge is a pitiful 
cripple," remarked the old gentleman, a retired 
ship builder. "Under a magnifying glass you 
can see why. It makes me think that workmen 
are inhuman who don't keep an oihierj;^ handy. 
A Ene workman Loves his tools too mudi to 
give them a Uck-and-a’promise on, a coarse stone 
or wheeL Dull tools would give me nighrmares," 

Have you the right Qih tones handy on your 
bench? The India combination, coarse and fine 
— [WO stones in one? India slips and special 
shapes? Have you Lily White Washita and 
Hard Arkansas for putting a keen, loug-lastlng 
edge on wood-ciuiing tools? 

Oilitones pay for themselves quickly in time 
saved, Labor saved, and iu belter appearance of 
a job. 

Send for “How To Sharpen"— a book by ei- 
perts for men who respect their tools and take 
pride in doing things right. 



NORTON 



Use 

icAor Expert* 

us/t 




ms 



PJKE Products 



DEHR- MANNING CORP,. u. KtprtunlaUrtl 

Dept. D. Tiqy, N. Y. 

Scud me free, Norton Pike Book, “How id Sharpea."" 

Njflff...., . — , ■ ■ . 

Addf£ii ^ ..... .. . 



CLE SAM— INVENTOR 

( Continued From page 2S1I 

two government scientists have insured 
for American rice a higher percentage of 
whole kernels, and a flavor now associated 
only with certain special types of import- 
ed rice. These sdentistSj Jenkin W. Jones 
and J. W. Taylor, of the bureau of plant 
industry, have applied for a public-service 
patent covering the discovery and goon the 
process will be free to all the rice millers 
in the United States. It consists in soaking 
the rough rice in water and then steaming 
under pressure a sufficient time to gela- 
tinize the kernels. The rice is then thor- 
oughly dried and is ready for milling. The 
moist heat treatment toughens the grain 
by merging the starch grains into a solid 
mass which becomes very hard on drying. 

Another valuable public-service patent 
recently granted is that to Robert J, 
Cheatham for a mesh marketing bag. This 
bag permits a housewife to see sacked po- 
tatoes, oranges and other fruit while at 
the same time saving the grocery man's 
time and hers through sacking up the food. 

As an inventor Uncle Sam is the world’s 
greatest and as a dispenser of his discov- 
eries to the public he is unsurpassed. 



■p 



DOUGLAS TELLS SECRETS OF SPEED 

y from |Mii« 12T A]I 

to be between SOO and 600 miles an hour. 

There is a question as to whether or not 
the United Stales is big enough to warrant 
stratosphere work, for when you use the 
stratosphere you have to cut pay load and 
take on gasoline. This means transporta- 
tion cost per passenger carried would in- 
crease and casts doubt on potential profit. 

The thing we actually look for is this^ 
tra ns- Pacific and trans-Atlantic flying 
with passengers and mail with modified 
land planes. We could %vaterproof wings, 
make compartments water-tight, and add 
greater fuel capacity. The flotation factor 
could be prepared so that a land plane^ 
were it to be forced down at sea, coidd 
float as long as a flying boat. Flying boats 
are more unwieldly than land planes, have 
more resistance and arc slower. In terms 
of pay load, high-speed land planes pre- 
sent the greatest overseas opportunity. 

It only remains for a transoceanic oper- 
ator to begin such an airline. The equip- 
ment is rea dy. 
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OrAFTSMEK’^^#?* mt* bc-oki you htv* b«an wilUnf For. 
iiul cniBilod Full of iAtmitlin} wnd viIhMi Infomiltion, Swanly- 
^0 tM9«l In Hch book 1«hh Ow m hundrtd niutbibOM ai»d ckutL 
You'll got oil th« prokutonol muhodi ind ihoif cirti of powor toof 
oporitiofl wtHtori In tijnpit oon-tochnicol linguogc^ If you ntlly 
WH( to know and on|oy oil tho dlff front optrationi of yow oowor 
tooli-^uy o»t of (halt booki. Thant art fayr In the i^*i — -Tlta 
Banch Saw, Jolnlor and Shopir, Tha Drill Pint, Tht Latha, Tht 
Band Saw and Jig Saw. 






Planing 



S*nd iOc f^r aach boob or J/.SO far Jaf 4^ fotwri 
Aha far fna #0 pvfc Pauiar Tool C*talait 



WALKER TURNER CO. INC. 

125 Barckmon St. PlatnIMd, J. 






Pnevmti 
PrwutiiB 

Autnmoblles — aimnly nttiMh to wall plUK 
!□ ^Jice aud irownE ned d TAR TING 
worries ort over. Thaw* ont plfi«a. dndtia, 
oioltM srease. heats wator. Applied liutfuitly. 
Xq tooln- Bent poat-pald S 1.50. 

CHAMWtOH PIPE HEATER 
1S2 W«t 55th Straat Now Varh City 



Caleb Fish! 

E>la, MUik. Mliikmta wJLh 
our new raJdiDf galtanl^ad 
STEEL WIRE TkAP. Write for over FREE TRAP 
CAtaJiyr. SI Don otour tamoua Fish Ralt FkE to 

WALTON SUPPLY CO., SSPB JUHIATA AVE-, 



. 4 OURSELF 



■ PLAA/S 



Jim Dandy Cabin Trailer 

C'liuH^I fti.ii'jmyl Eiw>' 
lei hulld ill fljiy eJxn at 
low coatl Aircotntmi' 
daiOH 2 to 4. iMum 
nud liiffinintknifr. npiy 
41. no — IncldrtE all dla- 
RTflEnSL nhrtnbm. ph^^ 
tith, rnateriftL lliitt vta, 

ILIt TSini- "il 

in cunn ITnili'n ai uif' tisj- AluTi 

MAIL DDLLAB BILL hi 



Wii. 




NEW DUAL RAY HEALTH LAMP UNIT 



COMPLCTC ollh 
Q4|cIb> nnlr 



OHti tlatM- aad hlrl Rid Aw !■ Dni Linf 

HmaHi lirjtif . pmAiil. Rislrii i.nd HhJD 
d«fi)«b;ri. Qinn 4iin-t>n — Vli«Biii 
Aun’imilte mS*iy frimUcJ. liQ yu|L AC 
dr DC. |W Dirtjmp, 

h 7 aesUBslaltL But. A -2 



*359 






B£ fNDEff£NDENT-S£/£ 

metlaaaches 

7»f lll4>d£m u ^ 



r '-'Winri-J.i irt»T n[.vm.Lrn9HLLLb frti ¥Aoi |K. , 

Cuarn r » nuL warm. AnO Pl«f rntKjf ■jrrn'’ *4*Crt * 

"*PC W **ET4k. Li*4e-fa tw riHn <>"■ 
lUOUrOHtlMTVMJiCHHI SnATHfUiRMIkLACH.'MAKrm WfDnT, = 

mHfTTID fEUUT MCah VlOU" nrfUM NnDCPUlDCMU. ' 

ClWnrtlKT -Pf AKfU ^ 

rvfOT wtfa » moamirrivr cuaroMW. = 

iaUsmam i iump li cipwn. 

HFrniuMfroH £D»^BBTWr, fiif wuuw, (LLPiwei 



Cutting 



DIFFICULT 




Corners 



WITH 



Every craftsman has certain difHculties lie 
dreads to encounter . . * cross-grain cutting, 
warping, chipping^ splitting, tools being dulled, 
and many others. Most of them can be avoided 
with Genuine Masonite Phesdwood, 

This all- wood material is absolutely grain- 
less. It comes in boards 1/8% 3/16'^ and 1/4'^ 
thick, 4’' wide, \2* long. Will not chip or tpllt. 
Moisture-rcsUtmg, it will not warp. Contains 
no glue or binder. Natural warm brown sur- 
face can be used without further treatment. 
Or it can be varnished, lacquered or enameled 
with any standard finish. 

People everywhere are modernijfing their 
homes. Home-craftsmen are finding they can 
make alterations themselves . . . with Presd- 
WOOD. Ideal for shelves, cabinets,^ closets, 
stairs, walls, partitions and ceilings. Try it 
yourself 1 Send the coupon for booklet of plans 
and specifications for many useful articles. 



Masonite Corporation 

111 West Washington Street, Chicago, III. 

PltFse send me the fn« baaklct. "Yqu Can Make Th^K 
UBefu] Thing*.*' end * sample of PRESDWOOD. From 
what nearby lumber dealer can 1 buy PRESDWOOD? 

JlTaaie 



AddnsM. 



dlj. 



Swt. 



TThert plcme nietifloa Popular 
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.10 Pays Trials 



M I I lAf gi'mttn*^ Mcarl 

11 V/ Tf btcycift m H>' n 

t^thout "buyJaH f«r kMpd.'' 
Ttptum it B.t OHr 4‘ifFftnsc if not 
Aalianed. Wrtt* iquict for 
FREB color Cutatofff mar- 
velous nevi" prirtrt-, Rprcial ot- 
f^rs- AAV'B U buylnc dirvet 
frum MElAOf 



« 



19 



9S 



Mead's Sentinel bilie duly 
1 19.^5 — Rangrrfl a few dollaiv 
inore^ Amrnca'N finest dtJfll’ 

Ity Irtcyclca at reck'bqttom 
Urtee*^ 

lUDfiR AGENTS WANTED 

ftide and eifaibiE Amptn' dt our new BaUEKm^Tbn 

IlANCER Bi*d mamrj^ Oliipcift unit V ot tUftlne. 
Spedal Offm cm our EOilre ILae of qmJliy lileyicliit— - 
if Send nn monev — 

W I ^ A A wbrel*. tir 4 cauipntiit 

tHrop ui B postal. 




AMGIING NCW 

AUlUCTAIC 
ALL WRV€ 
RADIO! 



KEW SEMtHTION STARTLES ^ 
RADIO WORLDl 

A HiUDbl* ALL ELECTRIC— ALL WAVE indJA^ 
l<<r !ud* AO.Oji Sfirt ■* Ui^— ^ null iwrbiu* spL lldi 
brin^ IB iLandfird p«Ll» calln, A.mAt4ur 

Biid BtT|>l>*B>i r°lh jqrt lit* i-be 
nx[*nitvp ndkv. Dcnirtirid. nrtBl rMiiiipLi 
Inf ■rivelh'iL; — luU Tuivn dM — - miiiilfl kBaa 
nJiiSb* eabtrul — wan bajid bm.. 



monev-back 

GUARANTEE 



SEND OHLT $10 

T-iwur r>dh b d^^■*T^■d 

tTEINHEflGS, 1 (H.Dapt Py^ ClndmulS. 0 



IBT tbo hUnilrti lA.Bfli |4 tw 

L IPW n*4U ■Hml'UC', wboB 

Writ* f»t PILEb wlili. 




f>aLtCE'fllRPlflNC*^r^L. enORIl CASTS 



KLEERVIEW DEFROSTER-FOOT WARMER 

The New Practical 
and Mast Positive 
Way of Defrosting 

CleiLra H-imlAKii'ltl iti 

li I i.tAt » vtffr h c-a M I tr 

witlioiiL cracking glaiin. 

Ko i^AUcTi' CiifrcTit Id 

ofwrtitf?. .^ptTtciJ lu- 
rmngr>d hood itmlallidl 
iju alij' tkdt watc-r L eU ter 
in tell lM:rjti|Lij«- 
If your Icic-iil :icce»oriM 
niurt'A ure unaLilc tu 
aUpply, Eliuili-'J ftTil"- 
wJi*^r-f' itt U S. A.f pni^ 
Ijttiii on rcc(.’i|>t of SS.D.j. 

SAFETY EdUIPMEHT 
MFC- CO^ 

■ArieHftuH. OKANA, HEan. 





UEST POCKET ADDING MACHINE 

Addf. Ruhtrueti* AluHirti-?. DtTi,f«T. tlf« »nr!k dI crn]« 
nwfiiiii*. ^^n■. ■ ir,T M rUL-^h riiMUl, NlanAo NvI 

- '-•-ri-W GiZiUlbtMil £ y-hfeClr 

FREE TRIAL 

—SEND NO MONET— 

mUftod. Wn will iLiei CulauUlfir 
na d-iiT^>'V t"f pdiiKiiL luOii f-a r»aU pGBtHaei, 

QutMiF O' B fund i-^bA T liF iiJi)lili>iiiii Lii lofli IwrBtlB 
CiiBT 4 |I'<L -rlIIiAbiI Bflnr lrl::li^d' ei'[ T' ipT D|'>>M-T 

bulk: TI1'■>t:l5.^i^'U« Ur EATESSnfcO ViNLItii ■W'nr- Nir 

nnpi^stMii. CALetMATOR mAChiHC CO. iRMr*.] 
p. t) 1 ^, Ilia, DauL 31, CHICAIAOi, ILLINdlt 








# [f you want toberealfy populRFt 
hnYe ait the fun, be the whole Btiutf 
und the ccntio' oi actirRctloii every* 
'wherc^ |uRt Jearn to play 
this t hrillliiA InsCrument 
o from 1 raly- A comnLete band 
or orcbeatra In 1 taclf^ ro- 
mRitrtc orftRn tone^ and 00 
easy to learn to play. Vou^ll 
niyyj^ master this euWer Sopra.nl 
na rime, and you'LL harfl 
KtjP real fun from thescart. Don't 
dcluy« Dlftfuturdh Send pw- 
faAb lalfor beau ilfuUy 111 Ultra t«d 
ppr^ literature. No obUitatloa- 
Easy ta-mSrWritecodayaure* 



SOPRANI, INC 



630 S, Wabatk A V*. pDsirt- 589 . OdcHfl J IL 



MACiC CASE AMAZES EVERV 80 DY 



i ktl wwdrr whll< 1 ilwv r<]v ■ nrw l4 imiiliT LOG 

I [ uka ■. tHMUtifiillV a4ii.tai4n OK- Ecim mr vcft (wicu-l 

\ tnukh H nuwifl bulUiiil Tlisfti h i &|Mk ■ - - ► r\mam J 

rw miFi tin , r - -Ifco pr«w«>r» irf. iii* iiim iktlwM ±. 

LIGHTED pbuwtLc ti? mV lk|M- I Pl/Fl-' bmI 

I HMOKEI Su taiUta VT iMNiWlp 

/ - ' VmAV THI*L <IP«B 

t CnJBi «n 1.T diTi" trln,l *1 ■wr 

cifk, 0#L aim rial: l^rta new iUla ptMl 
invamhiv txu niihv rv«I bla hhukj wirlk- P^S||K^nL 
4HJl leliliiu- vL 

MmIb Obb* Mfr^i Oa^. S-3TB iH 

4zH Cbvw* fe LaaJw, ^ 



Aftontt ^ 

Get recta " 
ibat fairly 
ecTHua bis 
pronta. 



G. E. MOTORS 



m«4fl hv (liTiCrU DiHlrlfl Co_ url*.lii*klr in’ 
lEnd^ rof UrtA numilutiirwr. SviaAifijralikiiiX'; 
1 -M II. 1 *- — 4 JRH a. P. Al. ITn^fwfBtl A. c. J 
andi D, G. 1LD ridti infCBnl nkVirwb. fiLn- ^=J> 

DbiulwT tlfiB CtA E lot bi, Sbi^lDRwt- 
1 IIh. R** it^ pMkJni _ _ 

and maUJai. OfliiBali ^In Ali 

tta W. airnlsnwiK’Wliil* ^ 

Ltwrij^L. a»^t*'C>iBkBa ^^CjkIi 

wl PalBt WmSaalpamTl 

Bad aaaafal Hialrh: W*<0» W A412. 

NAnONAL ELECTRIC TOOL CO, 

w, wsihliivten dsri 




FREE 



guaranteed 
ONE YEAR 




SiKine and Eleetrie Motors for Your Modal Boili 

^ rv,v^f.wlHi>Q[Un«Lkb lA" CEUIBER 

1 HCnRt, at JlkiB*iwi4i»a.i Ti^ ■!*■ 

>mWW"W * taniibki, acd Iw-Stna 

^ Jm HirviiiM. biMt tnorv.vic., 41 f fat Al*i 

f ' *iiy, Ui». SHui««>fn «r aLFiiiipu. 

"T -y ti ~Tnr Rwottlw M«del D**t C«, 

Ip b«p«- F, 3*2. aawtOia^ WOOH* 



Forms to coat Lead SaldleTa, rndlRns.Trnp- 
peira, llunterst ^lld and Farm Animals, 
239 dUferunt forens to eelsec fromi- Every 
farm Hiinran teed to cast perfect fliHrm- 
Send ^ stamp for lUuBtrsted cataloiliie. 

HENRY C, SaHlEROCE Sp«ic« Rd. G HENT, M. Y, 



PRINT— MAKE MONEY 

pHrttIntf litter and bimiufidfl. aUtitwieiTr, tidieta., 
etrcnlars. Start A SwAt* Tlnva Daalnw** <H ¥o™ <Rj"u 
frf>e iTiatfuetian tKmJt, learn quicilJy, iOJi!?. Prla«^ 
PrMS, Rt 3 , 04 f nvw type, aaemnna, fiend atwwp f*r eik, 

nCH ANUE EL, aa Drtpirt Street, Merld*n, CeiA 



TFfien itFrUinff please tiiotMoH f^ijjjufar 
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^'CYCLONE^* 
uses » 
MOTOR- 
CYCLE 
■^Engine 



„ ¥ I WIND" 

VmcANY^ 

OUTBOARD-^ 

AND Ji>ti tnJlf iraur 3i*4 Cmpatructrao Kii nn our 
V \ OU J^Lanl thla 

tlonal n » w flpQrt-4irialt w~u crrLviiiaLod, E|riVt*l^^c>cl, mir- 
fCAlnl by I^TI'j AD - - , ibft Jiatni) ^cnl'-vd unn 

fHi iiiijililji' i^TCuimita f-or ikwiy iD raartl '“CVCLON'E" 
XfdLf^tr i* pu^ml bi> yovr [i%4 M OX ■O IlCVOLE 

Dnnnp-, 1 'IbuiLLv’ tnuli IntU dfatiritiin, pariq, C^orutmctioo. 

Kfr. fkY AA rocr nurLD! Rush Cqupkui bnd IQo 

quick, jar Ibwixstiaff Moh»T Sl*d Dqokl: 



S p « 0 I a I 

C-o o M at( 
Bivtcm 

Vtlupcrl iiy 
M E p r[ 

e A kn • a 
wifh ¥nur 
Kltl 



ANNOUNCING 

fui+ low-Doat Motor 
EILBD po-^rt^ by ANV outboard Nf-ar 

MEAD "lVHUtLWINO‘'t Yoa Mit esitily buLlil ihia 
beagtiJiy. •traamlinaO }ah at h^-rno (POTll plitlU, paTLa 
or t'.onop(rc« CONSTRUCTION KITF Obi y«ur out- 
b^rtl ' ol (lie inoth-lidJlH"^ Ibla wMktEr't alLp h into 

VvIlinVflVIO Chj'iLLLnf tue mnr\ BtlOw rnfttfij 

datjuli oullMard in mioiLua far mtar uao neu midni! 

bUlU> BATViriNG MEAD'S 



In 3 DAYS 

at HOME— AttiAzing LOW COST 



ClatM-HJt Baiwinw fV* A^o^ir 
itrm#- » ar%d 
ha^py u^ippmrmt 



(hr H 1435 M-ihplH ' aiJItll^aEMILr" iilslH kt-Tachl 

CONHTRUfrriON KIT will ' pm you «u li!^ anly 3 

dan aftor you ret vijural Euijy aHrjnblnl. Uat- 
winr'a Bmatioii lua/ copt lahi^ k^r-bHulins olit of tha 
rW^i E£iati"i IkanrJji + + , +njihh!* EVER’VONE to builii 
and atK ill ‘niu mily I^HtTADLE I^Yachi . . . 
carry ii <iu joLir «kr* DJamaBtli-ii ior tmurl in a jiffy 
• t -r reaiBcrnhlat rhr^ aamkiF Uraalh-lakfnc 
Rrsata 3 roni forvalilyk ruotn fur^, jVriii''‘P£jttjtJ ve 3 i 4 !«nDC- 



IfeliBiit CuJithil.'* PBFfHt baluuc. StiHa. 
rIdkU.. Hara FITN bh£ IhrULi. RACi! «tbcr 
. . . rt^rt a fiArWlKQ ICE FAClfT 
CitrCr ertlicn .. . Lukld 

me at araawl lOK CMrf , . . a|xl PAY AS 
BCtLIl'l tXiupoB, l(l>r. Fur arAfundr 

■UiiatTmlMl ju-VKlti , ,TO{]AY| 



/m offfJoit-” 
Mf-&ppint mhrnpt 



*' fiilrinf hwf 

Bjif ra ihrfftl 

Get Mead’s Startling New Offer 
—MAIL COUPON, 10c, NOW! 

Wr!(e or Bond caUjKiCL, uid. diiike, for NEW '"Par Aa 
You Riiild” PUn, and lult on NEW 

- MOTOB 8 LE 1 I. roTUblB IC&YACKT, 
anil KI-VAK*— all eaiily built front our 

rnrnm 



^Brnble Misad'ii neweai Ki-Yak — Tba iiroRTi*- 
MAN"y KI+YAK“*i fwiipr For itpnHULal ijm cif to 
^il to o( [win HL bit srofit! | Itfre'i rbe rnhi wondar- 
rul hnai dnwlopioeni In ynapip Ekrlun^r ninv 
elrocittral imturn Ht a new Et«nilaril fur tl«biEu». 
nirenjtth, dorability, la>aucy, cmv in kiAucJlinij 
Eaaily, qiiletljr BJunrmhlMl Ironn fatnuiu MEAD 'Xaiv 

traiy-^oil " fC1 f, Urcat for raj’Jot., famijy llh., oam^ 

hit, nihing, liiuitluir. tffiDHLituiuJ IHAflHEfU diet 
Bt^i-rd on yoiita — hnil out all abouT- ihii 

BdBaauH'lHll Inat dUkUnl Ari /aUi ^ . UkA.MrMlU«B pf 



A Ftatt of AftBt/ 5ln.tlc Stattr ICi-^ymk 

our HVTlff}I>UrTOi!r PhrCRSl DaB l dojiy mwEr 

“d *|h±ili eMb ialfTutkr^y-VBi^wi] 

foalkry ill at an i'aJ brln, 

i*,9* *■“* ’-MlUiBi Tilt CirmiUr . , , TODATI 

tSN PAddk now iimi wicl^ yoitf fcl-Tak-^ ^ Aafrf ,1 

MEAD GLIDERS 

15 S. Market Sta, Dept B, CHICAGO 
^Sporteraft YOtl Can Buildr^ 



I MEAD CLrDZRS 

I Its. Market SL, Dapt. R, CHICAGO^ 

I Ttoeti tub oermptet* EeiJeiftiieLkin dq Iteme cbodiod at 
r inabt. I eiiElriBa lOe [Sfti If y™ wmol *'SUPPL¥*' 
J BOOK log-}, u» oonr hatuJlint, iwBrtaqe «barte. 



D^wbtm Stud* 

PADDLE 

GIVEN 



CHECK E 
□ Moloe Slade 
O lc# VtcHce 
D KUYake 
Cl ' ‘PaH:a A Sup— 



State 



(](k «tm) 



BIG MONEY Assembling 

NEW MEADKI-YA 

OR FISHIMC'SAH IHC'CAM PIN C* HUNTING ■ mfl ■ 



FOR nSHlMC-SAtllHC'CAMPINC'HUNTINC 
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Cash Daily 
Making Do-Nuts 

Hf’ri.i'a a Alpixd>*, lino-inaylnjt 
bufliiK-M thnt ei4mfl nrnfitB — 
you gcit two to Lhrffl tinirn yOur 
pr<Kluoti»]i roit. Stnn right hi 

f 'Day uu'ti hnnii', in Apui74‘ liubP^ Df 
111 Vo a aliij|] qF yoLir uwUl Hun^ 
drcd? oi nii^n ami woif in many 
parts of thr- CDU&try onrliLilir p(kk 1 h stoudy inporiias — ft prndllPt 
that rVf'rylwKJy thataollfrnn »icht — ik<] iriuijs, greasolieaB do- 

nutabakiHiJ by tltctticily with tin." Klnpor Electric Do-N ml Baker, 




Year ^Raund Business^ No Canvassing 

cafeH. homcH — a (oat H^pJIsr at Foiro. Purkf, Beaches, Hlfthvray i^CBJidi, 
nihkii, etc, Many oocratonf have bolfS oh rcgiilJUT roUt«i. 

'I'ni bit kins OOtl Du-Nuts n 
wmIi anil nm mnniTiK very Bwd.*' rt* 
ports T. BuonetU nt Msas. " IVo 



im how tUmliut oiit Ad to M] doscHa 
day." wTltw Sfra- J. W, Davlii, 
Nevodii. am bultdlnK up a nlco 
HtoTT and restfltlrmhT btiMhtniS.'' 

wrItfiA Martenn woud, Mum. 
KTrAA Pldirt Rbuwa you hour 
• rlSH to (rtirt ihJa Quo* 

paying repout bn'^lnins. Heclpea 
fn5r plain arifi roney uu-xutH in- 
oludw. Xo experience needed. 

St arts you. lotal lovastmeat Iraa 
tliftu IflO. Drum at homr In your 
spare time, rtctid a ptbsteard today 
for full hnrormSitlon. No obligation, 
bo EiatBa.[niib 'wLll Call, 



RINGER DO-NUT COMPANY 



145 MAIN STREET N. E. fVI INN CAPO LlS» fHIIHN, 



DANGER 

Avoid fnfectfons 




LUCKY TIGER 

AKTISEPTIC OINTMENT 

Why rlak InfocrlDn from cuts, 
hTufaea, burni, hilaters or Inaect hi tea 
when It hnft been proven by amndard 
(uftta thbt Lucky Tlaer Ointment 
uulckly destroy* *uch gurma?' FREE 
GcnCrmta numplu Free upon request. 
Lucky Tifter Mfg, Co., Kanva* Cltj^ Mo, 




SENSATIONAL 

New Drill Press 

AT AMAZING LOW COST 

Thm- lonb in rniF. Thriv nvwdi. TclJ fla&llnK. piJIrj? vitli 
Biillts brv&H bcprlan. [Irul* 1 <> tlw wntof int ]l i>. 

qiBklitV, iimlika bidll. AuuijJacJv 
IhI, •flJt', hii 4 Wiii^ rnr Frrr TiiiiLfr ind t^u- 

Hi-kiBil bdnh'l'Ti^Yn* eri^vi. AIh'i ■»! Iinpr^l [intM ua 
Live Dirt WOOD LATHE and £lAHD EaW, 

BLUE STAR PRODUCTS 

827 Kirk St>( Fflirflerdp Iowa 




You can’t I magi nethc Joy you iWfJjtcf out 
olplnving a F'A It'a m> 

you ' U Duutrr it costly and qtcFcJ^ly. From 
the very Etart you^U atlmct that li'orm ad- 
fnirmion you pa much dctircpaud 
vour rapid progrepf will come ahne^ easy 
Job; bjjff ptiyr dociaL position; the pHniTose; 
li/r, ?cnd coday for /ree booklet, Ivtauti- 
fuUy ill kiEtmrcd:, of p. A p nPtmincDta. Mad> 
eraiE pyuie and eujty (ctttu, W'^rlte 

N, 203 _M Bldf.* ElklMrt, Irtd- 



SF.vy.R HErOEE Rnsrlhlhf hlhe Hmh. In 

iiN'K'' Cibrrwfilr Hlt^ri-i^ rru|- 

l»Uil ETiiu If PTTHWB., PE^UEDt* JoAiiliLh- 

itafr rsjfwi|u|^ pl3-A«i pr*Kluc-fl fif '■'J'hr<riiH*'n 

£h- fsilun qnLriP pud |ni^ | |hi,l inv 
litiPE .\»ni‘trii»n 4 PmIJ' '^C"* CbdBljP. a 
gt HJln^iT ] ■ JllTiml l^'l ani 5l N-S^lSa rUjinii 
■tlh^■■■a^ U’i- iriKitfc mIp trw LLuiu-- 



Qhlrage, ill. datnp C^tutog FREE 



New 152 Page Catalog 

^mwiiifj oviir : 5 ni[:n fLlr-iust i^plIiliK 
Fkiriti HHQilry il, ii-^ :m rn-k btiri iiu 
w Iiriiu9ri]i.- ]jrie^^ — Un UKelJtr, f''Iij^ 
» I I'll njul f?niri-E'5YiormireE5 |or a 

i'’lirJL I'ony and SW .-\lii 0 i iert'?! nut- 
BLiimitin^ viiluua. 

SPOFtS CO., 1234 Main Street 
Lu Cunlur, Minn. 



DUILD THia 



m 



OceanCargoSteamer 

LihiiaUr RTit' •n'lfl.’Lnl >1 Hihb tnntpRlf-Hnur. TmTi 
■ 1 iI[iLuLi|i>i'r irfiiii. .id* .iE EURjir m.^dria 

mpwtrtvnl kn jitaf tO'pSV’' "R'-'-ln* ' 4 ' Llnf-pTFnla. «w- 
HlrtuttCE ki'U Rnd^ fiMlnfi. Bend Ibi Eiir tha 
A. tb YtiAir, |C03-] ftlirBat 
ILtiL ani:. Jilirh- 



ttUILO DUTCN WINPMILLS 

Baivtlir Vav par«*#-ia«h* Hvftvr I^Ubig i> OUnr* _ 

lii.ll! Imni^lliLllL Lai STS. 




lilfUi Tfic. 

cTnr. cn ^ 

nlj- Sd.Afl, Ut*ninil OIri Ul lArnt ivnh^nnPH cirl, Dateli bae. 
juf liDllmbd pnlr. Jids nuik, 4i for tlXV. Fur CAtilo^ itijd K> iniiib 
FrM adlk firdvr, 

_Cf MB<hRi Ort. a. 2030 M ■ 41n Bt., WE— ll»», VU, 

MAN IN EACH TOWN 



,^JH9dRl D3C Rltnuijve um«u WlqiJtiitlJ 



nr. CHTft'ST.vq bUrfl^K SDm, KuhH tup^n Kit fiif WimW Ofti 

Uvn-mil OIri bdllAiriit ivnh^nnPH cirl, Dateli bae. Tiilli^ Oln 



nnlj- SA.ftfl, 



refleetorB. mlnurw. etc., by new method; no capiUa] err ctfr^CllBO 
qillred. OLLtOufumls^d. Free {uu-EieLltiliil. VYrlteTudayl 



CUNMETAL CO.. Avo. M. Deutur. |U. 




sumv cq> 



Burial nB~AriB]r, SpofcGooJi, Fire-j 

artUil, CEotbOd., Sboe-4 cEC. Sn^ii lOcfuF^ 

□cw fo bt redcctoeJ Cd fint oc4ti 

Amtv & Navv Sidptilv Co, 4773 Lceter SL Rkhmottd.Va. 






£vBrti Wanii Craftsma n Stwnuld Have 
This ton PatgB Bank Na.B 



U a full rf treaitiiifiil. thHijgs that you 
_ can eneily make — liari’l to find 

titntarin.1 aueh oa foreign w(kh1i — lovely ctotch, bult. burl, fiildl* back, ele. Wneera, Punplif nml Solid 
SVubdi. tiata and. illuitratea 7il Blue Print LlHidhit for Sr roll Pattufm, tiilmy Table Tops, eliJ. 

New Procofti of Inlaylrff — 22 Bvkeft, Da^kenda — TreyiR PlequeW* etc.r for y,h 1 th 

pome (^omriete— oryonc ntii nuiLke the.'^e wonder- CRAGSMAN WOOD SERVfCECO. 

ful Artii’losi al It rructinn nf ntfiru rrint. Tliey n> Strip AH Orrf The Tl^arifd 

make exquisite Chrinl moH PrtHciitd. Writetoduy, 3724 ntaRV STREET cmncadd 
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ncjr< Lt Is, rYatl 
can bave an lininsiiBe 
nf fkib ti lth ttaJM tipw 
~ Jtahnfita. tn lA (»rdl- 

pnn' PC^ wilhouL rc]'iajJinff. 
All FOU nW4l do iH tp load llip 
gun with peatFr pull ttfl trlk-j^er 
and Imp Qn d.f1jiii until i1le< 
bfliT^ la empty. TIidU PdIdiuJ 
and Are ugaln. It bi nhrtr>liiiely 
hfumlw iuid sfiJc. Nothliig tin 
exploda. TboHB pbiolf) Etell 
hot flitflS, hp KPt you™ AT 

once:. Be the Aral bo? iri 

TOUT ujtrti to otvn OTWB cf tlieiw 
bUtaEoatlG reiWAttQii platoB and 
ba the envy of a] I the other 
kids 1 q the DelghborhaoiJ. 
Pfliet 0'1«ILY ll GEflT& 
fiolsftrfOT f'tamaHi? 



wire ti> any iron bt tha 
n>ot<ir m-i-vu AA a 
ground. The Iniitent 
>r^tir '^vletljn” atbpe 
on the fitlirtor, there I* A 
a Hhrlll vhl><rLe, followed: / ' 
by a imid bung. The I 
dtiVFt ihinkK Ilia Oaf hae ^ 
e:ipti>dn]. Cah be ml*'^ 
Larhed In a few aocondiL 
not bartn tbe car^^ 
Cjivnt yiiUi more prn> 
[EcLlnn IbahbD Inetiranca 
PRICIElSe Each. ] for 4' 



lUG? — cetchis the tbier 

. j4Mppid Sspm3, n 



BOYS! 



I nt» a trunk, under the bed or 
anywhere. Lots ef fun faellnf 
teacher^ pul Iceman or friends. 

THE VENTRILO 

a little instrument, fits in the 
mouth out of sight, ased \vith 

above for Binl CaJbi He. AiB'ohe cao uee iL 

Nov or falls. A S4-page Vpolt on Von* 
tHIocruNm and tho Votitiilo. All for 10c 
JOHNSON SMITH & CO. Dopt. MS RACINE, WIS. 



LEARN TO DANCE 



—AT Moarr wmtmout 
Music OR A ^Ajvrwfff 

Thia bonk Vrlll trach you In ■ t-*W hourt'-ol TloUnr^ln 
privilv— how tio old. uwotl aa tn«d*m daitica* — iho 
Fok Tral Slapa, tho Tantr*. the CDllpstat* Dancot, tho 
WallA, lha Ono-Slep, lh« TliiO-St^Pr ctc.'i *te. 

TMp hnrrfc -.in fnin JT^IP In h* .*1 ■tWM JP, rtt). kj- « » 

V 4ln14.1l*', .(n MEnjil' I * 1 1.^1 jrnii -.'Si KKA .MJkf 4 dMiciu cnceEuUr — 

*T*ji Ctwiut njrwCT d*is--i!'d, br!' rn, 

VipiL cp-n-K'ir poMlblT |u mvif. i'lw* 'Jir.*iitTHi 4-r* ■> p.ij- lo fill!"., 

jwll bt it^UEiai JT11I honv |i TJi* P*4-ni*.ry ri".liir-'n5 o( Ihii f'-it 

are p-nr*EullT duiatraleil aad eiptnininL. ’.'hirli !■ p<i t<'' Iruti 

rcTTHtlr. line ate hiiiije fJ LKf ilantEi drarnl'i*^: SQL'.AK}; 

llAKl'Jln — T ii4 AlaFTK 4iid''>LMllf'. J!it[>vrTuraP«. Tb* PUiLn 4i.:ai4;UlF. 

Fiinrjr QikadrUltn, tr'* Jv. ijav-fiEl^ !>,tiaiiH| t h* .'Wluliie, t'l.:' 

Til# u.Ai-i. Tha niiri’rJ '4 QjiKlrdlc. I'hf* X. 4 fli'*n. 1 1 '« U'Tit t.aiii:rr^ 

TKa Caldi][ifilana,Tli# Fr>lipe Tiiipr*rlaJ, U-^iiQiiulEJll<ra, 



rt. Til# Vir.lnl. H.tL. Piin [t... I lin H'iii , 

PA.se Rtk fJH and W.Ji,r., Th* M#i 

Th* l(aiiii#i c.r ■'KTU.-krfbncAfr.’ 



I.KT1 

di.rwuPL piA.SCRav flH 

'W.1C4. 

'i'liE 1*-Iki4. llilk* rHk. 

Ih k^LLMV'li*. 1 M tliUii Ik Th" D"tr»ta 4 i. 1 hi 
Kw[.;, JlEODEUN' DAJ^CES. TanVr F«i-Ttni:, *1 
bltuni* iJ t.Le T be Maia. Th* 'i.'lv«''^4l 



k Tkri L I hri* 4 

Mi^ 



Hiib.nii.. I'Ui 

I >!*#«. T ki 4 01 Fii, 'fhnT 



L Cl!'F« Itin 
blip 



'ill* ^!;• 4 *rinlM 14 Hnd.*> Vba AihL.ib, TIi. ALii.d ^tub'i 

bue. ytiB y.udt«[4L>t riiaaFr Tk* AppI**. TLc Twu Lutrp. F‘ii>. 
hi llir Kn-ll., ilaakctl' Lij ud CkkiTt, .J I>r U«.4 pii 1 j 

lit Kll4»kM;i 



MAKEYOUROWNRADIO 



I'll 



£a)nr tbi 
dOBf *r 
Lat« L 

nln... mair 

Bawl, 
atB. Tbii 

ESFSR! 

CI E N T 
■hnwB bnr (n Diaka ai^l 
iLadki Stta, |ht 



RADIO Pt!TF 

fqi*r.tc lv<i4HDalri , 

t.rlaU for eBJi Im- puratiataj for a piara 

iirLA*. AE«n t«lb h't. Iti biulj a 
Ikee^beF tor l^nugih^ in liiriicii plaii^iei 
BiiiliWi' E^.aliJtii .1 Ha. iMr. CflLY ISa 

Daisy Water Pistol 

d - S h « t 

hetedbinc 

w 



WONDERFULX-RAYTLBE 

A woDdeefuUlittlo 
iDdlruDieui pro^ 
dnelcg ODtleal 
IIImfQni betb 
■ urpTlilnB md 
■Lartllng. wlmit 

yen .eaiL m what !p apr,a,rBiiUF Uip tdiiiia 
yeiM’ AiUara. Llia lead in a laail pe.Dil, tA. 
iarioa' opaakiE im *■ ntnrn. and iruiar otbof 
a knJwiLiwkvm- PHc» j fr>r mm^ 

Good 
Luck 
Ring 
25c 

Yr#r ^rikbic. aHlai aind PHweiviTHn., WilnT 
EUliftlu ^oli ar 4 ^ow h o n ci alHt^H Lw- 

llaihlai fdini iM-k-la Dirt of IJia itTi«. 

tiald hrLnj imnd Iwi. Only ifa ^#4, 



ZSO Magic Triclts 

Aji CTteJliBk til tin bealk 
BUJil a inlna 1 pn#|jr 300 
I'll ita.r|iif r# fiPic* iha(.uiT- 
iicit- ,’pji do. IrMBi olifa 
F^dp. fi' ibph LajiilkEe'fkk'ii , 

E<tP. hilEll*.. PC4I31E,. Pi' 
A1..I =i*rr.nd RIlTlI-JlllpdiUP"- 
crankr. rl-r rri^HHliF il- 
loii-n.iHi, 10a pHtaalC, 



130 cann^TWteKS .ad aklfbi ef hioA. 
CeBC-iiuii "'ll Ihe JitHil aiMf |mi naij (tbkp a# 
turfiirmNl l>y niibratrd teacirla^. wItN ai-> 

piii'iipf iTi! nard tnl;);! Bp*d by prnfTwIrFhPl 
■unUnni ^piaa ^Sa Mripa W. 



HAF-SY JOKH. A .[Ipndid eollaeLlna 

Fbib fled raFS rehee. caniHllHt by a iqIIt 

barWndar liw etai partia#, psiriEiri, *141. 10c> 



roSYUHl rCLAJWn BY CAWPSi dbi, 

doiBtBiMU nFjFPtal, ate, OJv.p 4ri*Pelid af 

a¥kr, rard. Iib^ ■.if dp"l nW Ipj i-kpm ani. 

0M-. Prha 10a MBiQ^d. 

LCMIH TO BTPtWTISC. B«b tcUr bev 
Ic hinMiivlti*. hiFa in priidiM* ileEfiv hetp to 
mk«ij a lubiHL, Mrtdli^ hytuuiluiii. byEniT- 
tiam Ib dl-EPit^ii. baw la ^upiilku p.p.Liul» 
flt*. FfHb lOe BBatatlO. 



STAR TOT MAKER 

Umtaib boTi' bfmk 
wrlltFii. TeDi faew foi'DiBka 
B I'lnhaki iJ-aiit.jfl. a Cano*. 
hiimIbI ItaiLnud, , Tab- 
plHiH. Haviin'raAr. Tpi#* 
■rapb IniLnimcnl. U o a 
Klip Talhlnr MBrklB*. 
Jri moaeoH E I • e t r [ e 
Uol'br. Electric Door Helli. 
Water W'luFsi. I'addI# Jtalt, a pair at 
a Lh>r Slad, ^rd llauia. Kabb^l Yard. *1e. 
■B* paif .i 851 ^ || lir.ire^il^hp QIMCI ipa . 

■aid'^T BiSLCn 6 up '.I a 0 ,>aiii#h pLimO' 

aviir liHt pH^r*. lI.ir.aMi.ilJ' ripfb.i.ijf. paJJ 

Lu liriaa |-.iiid. Liis-k. Prbee Ik |MPt|».klL 

OHEAH HODK AMD 'POnrUHC TELACn. 

r .,44 k-i.iict' ..II tjri!:h- WiMi d.iiilL ii«rv '.Y 

lIj‘ 1'111 ahd ! j^'»riWBlplL I1«. LiL-'bj c.iiiTihf=ri, 
■■itadfi. -dlruiiti r,» eaJ.tni.trtr. aiE, IObi 



HOW 19 T?ir KWnrS 

h -p V. mah F dllY 

#ir. t'YJ lUi-i^ ratkibj 



1:1 raiF book ii 
ein kiiiot*. Fiilrliei, rpli- 



PFle* lOe poalHld' 



Auto Scare Bomb 



The AulO lifvnib t4 
tsotiHl to ihe nuilor of 

yntir cor, fonLonlng nne 
wire to tho >ipDrk plug 
[L'rmlnal and Llio otbef 
wire ti> any 
tnnpir to 
ground. 

>rit|r 



B*HinUTl HPLRMOhlCA CHIRSEi A 

n>iF r i.r erll-ilaiebjua nuthod. 'Inuh-H btnr 

ill fiLat, iiv iiPe ihe iobiim. trriiib'u.. fullr 
lUnptraCBdj Prlea lie paaipaM. 

ELECTRrCIAN 

&<Kik tpUp ait aiiEiiit ph.brl.liy 
bit alrnph |apa>taa«F npa* M< 

iTiaba faa.ti#tha, dynanep. imn 

inta, lehhlirTivaa. brllBi sofla. 
piieIbpp, IhkCat teknapb .[h | 
pn.ra.E.iia. -alariaa. ndJoa, #Cr. 
eietaa-M. FulVj flluaLraitdB 



ID the siTt- 

iwf prtptfid. 



CHAMELEONS — 25c 

LIVE, SAFE DELIVERY GUARANTEED 

Wafeh it change its coforf 



□ at oa« at lhcB« biOdt wOind^rfu! of oU motUTOP. 'tTpUh it rbAne« 
itp PDlor. Guidg ll* bebiM, lA epy ni>t nu ibp Ippid of ynktr bobI iU 

S lluriopity I VY"p,t«b it ehool out itp laHEUe a# it olobBa Ilin and In- 
Hrtp lejr 1004 , .Nq LTiH|.bln to Jl«¥fL Cf^ph Rn for dtODlhl ‘■■'ilboul' 
flMd. M«jii 4 rnp pbcFut 4 bacbni !□ lebiEtb. Bblpricd to my pdllreap 
■ n- U. S. A. by ntai]. Wp nipmntoe ioIp iiriyri *ttd Uve rirtivetir. 
PRICE 25 CENTS POSTPAIU' SputnUu 
food 



jtfeparrd f.'AiiPniS^i'Dii 



BIG ENTER T A I N E R 

inEP,' riie^ 

II fllriallaPB, lllrl Gnti' and h-ny^ Tfame# anfl ihrlr Aleaaiiia.. lil I'l- Lurn 
P<iip|r=4, 09 Atpiii^tu hJiyrn.**, ir Arni4bfi< Kipeeinw-ni'*. an*! HHmli 

fl liBi Jii Cajr TiptEubip 'iTBllrr. JEh'iiw Lv 'J irll I F^'JDrf* V|LI> 

Ihr-Ji. Jili-«, J )-‘'n-.i[i':' F. rryital, fluff im Clnf. Pir. IJytninlloiir ^'nilrD'''n;>ilpni, 

Cii'-iiulp tiir (~linrk»ra ainj erli'-i. PiimlriiiFF, Frii. «ni| 0**.*, D ^Efb Mumi 

PiFihlpb I'liF-in t'lLiiSr. fla-i" ' f / iiiptahi-. :■ 4 Upj^ TtrLa, -r.'ryaUil tJarhup. 'ir 

ALL FAR tS CENTS pO$tRA|D,^ f4f(7 ftoMly unfftloS tOC^ 



NUICB VOo PiiaJlip 






JOHNSON SMITH & CO. 



BLANK CARTRIDGE PISTOL 

REVOLVER 
STYLE 

TK|P* ti#a 4h*"W* iitiw 

nLiE, 3»m DD« prp« 

W41 laadp „ . 

aiuj pli'i'etin, .I*** 

Uirp. cJ IkMpL I PTW bl Re* 'Y rer. 

Apppararco -aLDOP eneifilb to aran- a 
liiir<bar Tabri H Cal. lUajib 
CartrkUnt 'CtrtiafaiBHIi bphtw.Iwc.. 

Ocaat ynWeetioB apa|»it huraWi IraiBp* 

rtfifB HaTT if- If hid. .^vlJJiR ^Itiuut lU 

danger altaehad tn ealHr rmJvin. Ykii t* 

Vmr'i. i'^T PiAiv- 

SMALL SIZE 4 tw.lwng 35c, MEDIUM SIZE 
5 In. I«ni S*e. LARAE SIZE G In. lang tl.H. 

BLANK CARTRIDCES Uc p« lOB, KOL* 

STCR {C*wb*v \vpw) SDc- Shlapwl by E«* 
pmt*^Bnlv n*t .npclA' jBfff nortifj/ i-afaiot Iflir, 

JOHNSON SMITH A CO., Dept. MS# R.dfM, WH. 





14SA 



POPULAR MECHAMICS ADVERTISING SECTION 





on Easy Payment Terms 



Yaw can buy thItSouTii 
Band Latfia Direct from 
tlie foctury for Only 



•19 Down 

a numth 



Operate 



'T'HE n.fi’W' 9W *winjE by 3 ' 
Imd Workabop Bm«h 
Lathe tunu, tkcrWi bore#^ 
cuts tbr^a.i]a and performa 
all klnda of machln[nf 0 |^ 
eratlona on eoat Iran, aled, 
all unft Rietala, wwkI> com- 
IKHiiticvna and Dtb^r niatert> 
ala. Haa tha power la 
rcdtl^M tbe diantel^ oi 
B ateel abaft in one 
cut* Takea Itt* be- 
tween cente-nt wetgba 
300 lb«« C^natructed 
entirely of caat iron 
and ateel. It la a 
powerful accuratot 
laodera latbo. 



fTEATTJRES Inrlude 
^ hack-Boarrd head- 
■tock witli alx apindle 
apredat cuta thrrada 4 
lo4D prr inch I haaau Ka- 
ma t ic inn Eltndin al feed 
to carriage bb bn eua3S0 
IW-r inch I ftraduated 
com pound reaH ?^-ln, 
hoJe throui$h ajdndlei 
three V-weya., one dat 
Way on bedt all eeara 
machine cat of atcol 
and coat irot1» It la d 
aenulne Sou|b Bend 
Lathe* aecarBicly built 



Wriabt 



i.djnp 

^odkirt 

fur 

per htuir 



n rijEoj- 
300 Iba. 






9 H'*winiK X y bod Vorkahop Bench Lathe with Hariaantal Motor Drive coni*'$A^D 0 
nlcte with rcvcralng motor and reverainft awJtch ** ahuwn* .*,,*.**., + — . — 

424.00 Dciwn^ Halanee 4 ^-^ ■ Month. 



nd recominendod for the moat accurate work* 

I>B1C£ of fTS Includca'lKinth lathe complete, aa 
* tratod, hutdoea'oal includo Ttiolor driTB. iT-lce with 
motor drive, including ^ H.P, reviPiiaing motor and d^™ 
reverBlna awltch aa aliown §94. Other bed IcOgtha 3 W , 
4 " and 4 4" in Bench lypo end Hoor leg type, <rtunterahart 
and motor drive at ■i mllar low pricea 



on Eaay Tenna. 



T he 9 * Workibop Lathe ia naed by Tnanufaclurlng 
plait ta, machine ahopa, government laboratorlea, 
achoola and home ahopa. Automotive aerrJee ahope MOO 
it for armature workr valve refacing, macfaininit pvtona, 
making hiuhlnga, etc. ^nd in your order now with 
down payment for 30 -day trial In your own ahop. Lathe 
ia ablppM immcdiatrly on receipt of down payment. 
Small monthly paymenta will take care of the baluDOe* 



ttsi motor drii^ 



for the 9-tn.i^ft. 
Bacit-Ci eared. Screw- Gutting 

' “Workshop” 

Bench Lathe 



96 Other Sizes and Types on lasy Payments Direct From The Factory 

ment with the order and paying the balance monthly. 



Any oioe or bed length ftoulb Bend Lathe from 9 awing 
to 14 * awing priced from §75 to §1500 may be purabnaed 
on the Loay Faymenl Plan, One amall down pHymeot 
nuU the lathe to work in yoUT own ahop ao yon can meet 
the monthly puynaenta with the »rninga. If you are 
interevtfd in any aioe or type of lathe, write to ua and Wo 
will «eud you an ilemiaed quotation ■ bowing the cO«h 
price, the down payment, the monthty payment bm tfae 
number of montha to pay. Thla will put yoU under no 
i^hlt^ativa tp li* whmlmfftT- Y-fru cah llivli aMi™* ‘wlittticr 
or not you iviah to purt^haae^ 

Why look for a oecond-band lathe when you oan buy 
■ny liae br type new guarnnleed South Bend Lot he oH 
Che lloay Payment Plan, by making a amall down pay- 



aonrn bend lathe works 

602 E. SfadUfon St„ South Bend, lnd„ U. 3 .A. 
rtenae oend me quotation and llluatratioo on the fol- 
lowing lathe! 

Swing * ^ , H Length of Ltd 

Counterahaft Drivo, Motor Drive . 

My work [a. 

Name, . + 

Addreaa , . , 



Liated below ore a few popular 



Sixe of Lathe 



Weight Price 
Crated C^ahaft 



Down Monthly 
Payment Payment 



9* I 3^ “Toolmaker” 
9^ m 3^ Junior 
9^ g 3'' Std# Chge t^ear 
X 4 * Std. 4'lige Oeor 



11 

13 ' 

16 ' 

16' 



Lba, 


Drive 






325 


4140.00 


• Sl.OO 


* 9.00 


375 


ITD.DD 


3 . 5.00 


H .30 


420 


22 S.OO 


45.00 


J 5.50 


TIO 


300.00 


OQ.OO 


19.50 


1040 


332.00 


75.00 


25,00 


1 B 49 


4 SO.OO 


lOO.DO 


29.00 


2 DU 0 


520.00 


107.50 


30,50 


2600 


63 S.W 


123.00 


34.00 



I I 



X 6^ Std. Chge Cear 

AM K S' Std, Cbge Ircar ,■ 

la* a S' Sid- Chge Gear 2600 

Write for Free Bulletin 5-B 

Get a ^opy nf thia vaEoable and Inalrltctioe 32-page eal- 
atog iLluatraling, deocrlhing and pricing the 9^ Work- 
ahop Lathe and nil i ta acccaaorlca and attachmenle. If 
interra ted in O larger lathe, nlao a«k for fFOneroJ Catalog 
No, 94, Moilod £ew poatpaidf to way addreaa. 



S? 



SOUTH BEND LATHE WORKS 

602 Eact MndlBcm St.t South Bend, Ind., U. S. A, 



City 



.State. . . , I 



Established 1906-Usersin 97 Countries 



PkOPUUR pytcCHuJics anua. aniHTED iM U. fii, a. 





ANNOUNCING AMAZING 

TYPEWRITER BARGAIN 



BRAND NEW MODEL No. 5 

REMINGTON 
PORTABLE 
|0^ A DAY 

B MONET BACK GUARANTEI 




10 DAT 
FREE TRIAL 
OFFER 



LOWEST PRICES IN HISTORY 
AfT NGWI 

I IvVVV* BE GUARANTEED 



• Positively tlie greatest portable type^Titer baigain everoBrrecH 
Now for the Jirat time neminglonp world-famous mantificturerp^ 
olTera a NEW purchase plan only 10^ a day buys this latest model 
machirtet Not a used or rebuilt typewriter^ Not an incomplete mU' 
chine. A beautiful brand nerc regulation Remington Portable. Stand- 
ard 4- TOW keyboard; Standard widlh 
carriage; margin releaEc on keyboard; 
back spacer; automatic ribbon reverse; 
cilery' e$$entiai filature found in stand- 
ard typeicriters! 

ACT...WHtLf LOW PRICE 
HOLDS OOODI 



EVERY ESSENTIAL FEATURE 
found in Standard Machines 



ndvElIK “ Lfl' t rilt f 

A tutt itf rTdttirF. TItuijii' 
llrniirurrMl bihTltiil'ili'i. 1 ^‘ini jO 
nf hiril trrti:''!' il-rr *li[l in 
Urdvr li'^- WPi™ JfocilnrJr.. buy 
n michln^ hitit itunJHi'J 
f'PniiptT. Tlifl Ik'inintidii ?pr>. S 

il 1 |ipi miriii'T'DtripiLirliilUl ilura-bk' 
|v>niLl.ilF FVi'r buill.p.inrtuUrji j]l 
Hinpinl ifcl tlvaiml, vpEwnler 
ijrrii- Tb-ii bro-lilLruJ HlucEiiudi 



tvprpiriiti lapbritbL nf 

«. . un«q.u^lkii «.i70ppigi> ill iint 

ctj»t . . T uCiF4|iuJJeJ i!rtinijia]i in 

Tt \m Elir IhiT vhIw «vfr 

alTi't'ELl |jt U'pcirrilrr buEiiTy; 
Iitid tint wraif* from 

l9iL-n>mp)iiiy 

Miidi' typw-p Filer liiiiiiF}'. tiny 
Jt ii a. rdaE barfiiii iiacf'. 



BIMilJatf 

tmttMrm miara^w ovi’it 

1 [u.Tv.lE>Aa dI Jn 4 ia Brp< fdr 

]icap4e*.lM>cjnOp4<. A l)[it<wrl|.^r 



l*a. .. .. ... 

nein* rut ^imr hiHiij. |MFi«r In 

I oi) WB I, i a il >-mnS TB liusi,. lk«r|je I (HI 

■ rile cleiiA 
Aetitandabl* 

^■l«l irel'Uri*, 
lelttiTB. ■rtEctsm. 

■ ■r <1 vfle*. A 
KepinitoB ™n- 
Afalf- Bu 

iBn.Ti 

QB. thfl- niul Mf 





if an r«r mrrrm 

thw rmmtttw 

IT 7 im neiit B rlfl f4ir Uriadir, 
L'llhpCIWii, pr rraJikiilnn . . aap 
iTu( VAllief. MulTiif/i Mister ar 
Tlnitlier wMI .!■.] BIKpTBcIstB 
rm ii-u^n 14 r , . rtr*- ■ Hen-.- 

LiwlodL AmsHe tt'a Ihr onriiirt 
itlBE t-Bn l.fl Irtfd n|!h h«h 
un BBd iinrill; l» »i«rv ttejabn 
of iTu- fBinJIi, 



Thp UdJrJ A IrrlufSas ertij «prti. 
lial Crat lire l 4 Hi|)idLn 4 tBBaar&tfre> 
ffilitm. It faBiBLiJuLsnl t-nsif ker~ 
kMnl.CuBiplFtt rliUNlktf . atandsid 
Hidlh rBiriMe for leM enrp.lvria, 
Omsgu tetvfli Irier 4 f -ti:-«|>«:uiBw 

At ibmin ryt-Biv bU'I CAfdd op4ri* 



liinid Slsri^ii n'lrsM* aq Lha k*r+ 
boanl. A-nlflrtiktkj fUitHin 
iisck HiAn r. T*ac4lQe:nUMiB latU. 
VgrUhtt tl^ irP^r. AdJuaE>btB 

G l«mn Sippi. AlUa Hi CtngzBph 
t|l IMIH ol Lhg Buwt lUHMul rrBt-ii cet 
rcillldl DB BBf t k r«V.rll«FL Wpjftlll 
11 Ibf. It m. rontUud vJi^ Ra 
or blit* t*pf . 



New in our own faetorienKand 

Ln the facturiiq of the aompnniEg which 
inakn DUf inatertahi, poiDt definitely to 
biftherpric^. Stacks of cueehitie«Dn hntid 
make pijaaible the present imb^iey'Ably 
low lat^ price OTlthiflilTiachinD. EvcD'tbinB 
tmiota to higher pricon. We cannot pfijj- 
«ibly guarantee thialowyinefiti the face of 
MufltAntly rijitpii (MS ta m every ona pf our 
deportinenta. Sb we aay Act fast I/' 

10 DAT FREE TRIAL OFFER 

You can iry rhit maclitne for 10 ditys withaut 
risking one penny nf your mpitcy. JVor nvjt 
shipping charts. Send for cOmpLirte details isiBiBiBiBiBiBSBk 
nn {Ins muFf Jiheral afTcr. Cer aiiraciiiirc new 
cAlali^e iilualrnling and dneribing tlie 
niany rtcmjn|(tOn rnodek availahle on onnsit 
aJIy low lemta. Clip coupen. lodai' t 




TYPING COURSE 

W'lun phrt jrtiur ELi'D-^ 

Lnnuin M 4 .IL irLlLAH B'Lih 

Li... AUaOLUTEl.VVI(ICE... 

M. eaunc Is tTl'Lnc It 

trBrliH ILh Twch MjWrei. >M«4i up «Vrk 
Tl h Maiplr ifrill#^ ■^1’^ "^n LlLi.uMt#il. 
iIost arn tau H A.hC. b chuij rui 

Wkbd tbli itlFllllri, A IuIJb KliJj' Budi tllB BHrSK* 

t rKi4n, r]tU4 or aiHIHii^li-r bBMjra fBHffuiBtf.t 
'allow ilili 4‘oiLEBB dunoa 
TlilAL oVmi iTvil WB 1^ 

B-rt|j.r, Al ^h9 «Ml Pt TkBt IIbu m 

sMtUilAai#!! IMWH TllMir tkia ■Ubi p#o BBd |bL 



dunog tb« VbPAV FTllOS 

m ymk juill' iTfiv- 

aiouiti 



CARRYING CASE 

WitJi ijir*i( 5 pi ElrliiL[ui«i Xa. 5 .. 
m PHEE rBrn-kiv cibt itT»|ilf> 
p LuUt pr ]-4lh IIUVA C4>^ 
ri«a with hBB¥f buf^i. r«b- 

To|i ta rnuipi'Bj Ln pB^EuMbll^ IhitIiw BLMlllBe 
amir ■ItUHMKI Ip tMB 
Pa kbif 




Obd ^ iUPl lAfwbH* . - 
In duLn, on MnlJig. 



CLIP COUPON NOW 



tEMlMGTOH lUHD INC., OBFT. tUPFAtO. N. T. 






aEninjtPD Raad tpc-, Pt^l.lSt-IkBufflJOK N. Y, 
rickir lell nr bair J mo burs new ftcniEiiiPii PpEtible iTpewnur 
fM piUr MV 1 dir. Aiui Ejgpipff rvDT n»uufps, 





; Aiirm- 



Ci*F- 



suu- 








iHtM 



leve 



Chesterfield is t 

another iiing 
Chesterfield is th 



cigarette 



@ Ligcett & M’iTRS Tobacco Co. 






